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APPLICATION  OF  THEOHT  0?  ABSOLUTE  REACTION  VELOCITIES  TO  CREEP  OF  METALS,  Rs 
Modern,  Phys.  V,  17,  pp.  48-49,  June,  S.  Dushman. 
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CREEP  CF  IETAIS*  James  L*  Erickson,  Light  Metal  Age,  3 (1)  PP*  22”23,  26-27 


A general  discourse  on  the  phenomena  of  creep, 
various  .Investigators  are  reviewed  and  a bihllographs 
appended. 


Theories  put  forward  by 
of  34  references  is 
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TENSILE  DEFORMATION,  J.  H*  Holltenon,  Ttens.  AIMMIJ,  Vol  162. 
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CREEP  PROPERTIES  OF  SOME  BINfcKT  SOLID  SOLUTIONS  OF  FERRITE,  Charles  R.  Austin, 
C.  a.  St.  John  and  R.  W.  Lindsay,  Metals  Tech.  V12,  Aug.  TP.  1836,  22  pp. 


Describes  the  results  of  isolating  one  n&crostruotural  phase,  naaely  ferrite, 
and  studying  Its  creep  characteristics  in  both  the  unalloyed,  and  alloyed  conditions • 
This  should  aid  in  establishing  to  a large  degree  the  importance  of  ferrite 
in  the  oreep  behavior  of  steels  consisting  of  the  previously  mentioned  ferrite- 
carbide  aggregate. 
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CMP  PROPERTIES  OF  COLD  DRAWN  ANNEALED  MONEL  AND  INCONEL,  B.  B.  Batty,  H.  L. 
Eiselsteln,  and  F.  P.  Baton,  Jr.  Tians.  Aaer.  Inst.  Min.  Met.  Eng. 
l&L  pp*  441*452. 

Creep  data  have  teen  obtained  for  cold-drawn  and  annealed  ^nel  and  Inconel 
at  temperatures  between  800®  and  1100®F.  Inconel  has  approx^ately Jt^ee 
the  load-carrying  capacity  of  Monel  at  any  temperature,  but  Monel  ^mpares 
favourably  with  many  low-alloy  steels  so  far  a*  creep  performance  is  concerned. 
The  tensile  and  Izod  properties  of  the  materials  at 

creep  testing  are  recorded  and  a type  of  round  Izod  test-piece  suitable  for 
these  alloys  is  described. 
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PETALS  AND  ALLOTS,  V.  21,  P.  766,  March,  H.  Adenstedt. 
Creep  properties  of  aluadmup. 
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CREEP  CHARACTERISTICS  OF  A PKOSPHORIZED  COPPER,  H.  L.  Burghoff  and  A.  I.  Blank, 
Trans.  Amer.  last.  Min.  Mat.  Eng.  161,  pp.  420-438. 

The  creep  characteristics  of  copper  ■Hire  (0.000?$  of  phaophorus ( as 
annealed  to  a grain  sis®  of  0.013  mm.  and  as  drawn  to  845^  reduction,  are 
reported  for  a temperature  of  300*,  400°  and  500°F.  The  creep-res is tanoe  of 
the  drawn  wire  decrease a as  recrystallization  takes  place. 
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4 MTALlXmim*  IWESTmTIQN  OF  k LARGE  FORGED  DISK  OF  LCM-CARBON  S-155  ALIOf, 
. W«  freeman  and  H.  C,  Gross,  Mational  Advisory  Casm&ttee  for  Aeronautics 
fertile  Report  1-103,  See.  1945,  41  p. 


Ilia  alloy  contained  21. Or,  19.40*  *fi,  19.02*  Co,  2.76*  Mo,  1.90*  W, 
1.74*  Sta,  0.79*  Cb*  0.37*  Si,  0.1556  G and  0.M*  1,  end  was  studied  in  the 
hot  forged  and  stress-relieved  condition  by  means  of  stress-raptors  and  ere#? 
tests  for  periods  up  to  2000  hr.  at  1200,  1350,  and  1500®?.  short-tlme  tensile 
test,  ia$»et  test,  and  time  vs.  total  deformation  characteristics . 
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APPLICATION  OF  NON  FEEROOS  METALS  AND  ALLOTS  IN  STRESS  DESIGN,  J.  J.  Ranter, 
Trans*  Amer.  Inst.  Min,  Mat.  Eng.  l6l  pp,  402-417, 

The  creep  characteristics  of  non-ferrous  metals  are  briefly  summarised, 
and  a bibliography  and  series  of  abstracts  dealing  with  the  topic  are  appended. 
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SUPER  ALLOIS  FOR  HIGH  TEMPSRATUFE  SERVICE,  Harold  A,  Knight,  Materials  and 
Methods,  23,  pp.  1557-1563. 

A general  survey,  inclu.di.ng  brief  references  to  nickel,  cobalt,  and 
ohromium  base  alloys. 
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TENSION  r/ESTS  AT  CONSTANT  TRUE  STRAIN  RATES*  C.  W.  MacGregor  and  J.  C.  Fisher, 
J.  applied  Kech.  12,  Pr.  A217-227.  * 


Tension  tests  of  the  tame  stress-strain  type  are  reported  for  ifaieh  the 
true  strain  rate  is  maintained  constant  throughout  each  test.  Several,  mttals 
(steel  and  brass)  are  investigated  under  testing  temperature  ranging  from 
-133*0  to  665$C.  The  influence  of  temperature  and  strain  velocity  on  the 
true  stress-strain  properties  is  described.  A single  variable  called  the 
velocity-modified  temperature  is  used  to  represent  the  combined  influences 
of  true  strain  rate  and  testing  temperature. 
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FEOPEHTIES  OF  SO*®  CAST  COPPER-BASE  ALLOTS  AT  ELEVATED  TEMPERATlfW  H.  E. 
Montgomery,  Trans.  Aner.  Inst.  Min.  Met.  Eng.  l6l,  pp.  455-463. 

A review  of  existing  literature  on  the  high- temperature  creep  properties 
or  oast  copper-base  alloys. 
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SYMPOSIUM  ON  CREEP  OF  NON  FERROUS  METALS  AND  ALLOTS,  H.  L,  Schumacher,  and 
E.  E.  Burghoff,  (presiding).  AIMME,  Trans.  1945,  V.  16L  pp.  401-477. 
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CREEP  PROPERTIES  OF  SCI®  RO  ■ LED  LEAD  ANTIMONY  ALLOTS,  A.  A,  Smith,  Jr.  and 
H,  E,  Howe,  Trans.  Amer.  Inst.  Kin.  Met.  Eng.  161,  pp  472-475* 


Alloys  of  lead  containing  antimony,  bismuth,  and  co  pper  were  cast  and 
rolled  to  0.1  in.  thickness*  16  in.  lengths  of  this  material  were  then  clamped 
together  and  creep  tests  conducted  on  the  specimens  at  30  and  100  o. 
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A NOTE  ON  THE  PHYSICAL  PROPERTIES  OF  AN  AUSTENITIC  TOD  METAL  AND  ITS  STRUCTURAL 
TRANSFORMATION  ON  STRAINING,  K.  Winterton,  Welding  Journal,  V.  24,  Nay,  pp. 
308x-310s. 


Mechanical  tests  at  elevated  temperatures  on  composite  18-8  weld-plate 
tensile  specimens,  showed  that  the  tensile  strength,  ylald  strength,  and 
hardness  declined  with  increased  testing  temperatures ♦ Effect  of  prior  heat 
treatment  at  850° C.  in  causing  increased  tensile  strength,  and  decreased 
uield  strength,  decreased  with  testing  temperature  and  was  not  apparent  above 
15Q°C.  Microscopic  examination  showed  a breakdown  of  dendritic  regions  to  a 
light-etching  alpha-constituent,  and  the  formation  of  lines  and  blocks  of  a 
deep-etching  alpha-constituent,  probably  due  to  uneven  straining. 
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METALS  FOR  HIGH  TEMPERATURE  SERVICE  Industrial  Heating,  V.  12,  July  pp.  1209-10, 
1214,  1230.  * 

Ferrous  metals  for  applications  involving  resistance  to  high  temperatures, 
and  creep,  recovery  and  relaxation  of  oxygen-free  copper. 
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CHEEP  RESISTAHT  ALLOT  STEELS,  Iron  Age,  V,  156,  Aug.  pp.  58-63* 


Behavior  of  alloy  steels  at  prolonged  elevated  temperatures  shows  that  the 
addition  of  molybdenum  to  steel  imparts  high  heat  strength.  Vanadium  has  a 
similar  reaction  in  steel  alloys  hut  to  a lesser  degree.  Comparative  effect 
of  other  alloying  agents  like  chromium,  nickel,  manganese  and  silicon  on  physical 
properties  is  also  included. 
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Creep  Data  on  Ule-Cast  Zinc  Alloy,  £.  H,  Kelton,  and  B»  D.  Oris  singer,  Trans. 
Aster.  Inst.  Min.  Met.  Eng.  161,  pp.  466-471. 

A t est  m thod  Involving  the  bending  of  a die-east  zinc  alloy  beaa  is  des- 
cribed and  beam  creep-test  data  at  25*C  and  various  stresses  for  a zinc  die- 
cast  alloy  are  presented. 
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f*  “C?aSP  HWIUKE  «■  Ifanjoina,  Tran,.  tear. 

Soc,  Sfech.  mg.  67,  ppUl-116. 

Two  new  creep-rupture  machines  are  described.  One,  a lever-arm  creep 
machine,  combines  the  compactness  of  a multiple  unit  with  the  flexibility  of 
an  individual  one.  Saeh  of  the  eight  specimens  in  the  machine  is  equipped  with 
an  exteasometer  which  gives  the  direct  reading  of  the  extension  on  a counter* 
these  counters  are  photographed  periodically.  The  other  machine  loads  the 
ifpedmen  through  a stiff  spring  and  records  a continuous  creep- to-rupture  curve 
without  the  use  of  an  extensometer  on  the  specimen.  Occupying  an  area  of 
15x15  in,,  this  latter  machine  has  a capacity  of  10  tons.  It  can  also  be  used 

for  making  short-time  tensile  tests,  constant-strain-rate  tests,  and  relaxation 
tests* 
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EFFECT  OF  ALPHA  RA.T  BOMBARDMENT  ON  GLIDE  IN  METAL  SINGLE  CHISTALS,  E.  Andrade, 
Nature,  156,  PP*  113 -114 » 


Bombarding  stressed  single  crystal  wires  of  Cd  with  alpha  rays  from  a 
strong  polonium  source,  deposited  on  the  inside  of  a nickel  cylinder  1 cm.  long* 
which  is  split  longitudinally  so  that  it  can  be  made  to  surround  the  wire.  The 
al pha-pa rt icl es , which  penetrate  about  .005  ntm*  into  the  metal,  cause  considerable 
local  disturbance,  but  do  not  produce  appreciable  bulk  heating.  *he  temperature 
at  the  axis  of  the  wire  does  not  exceed  «ol°C* 


Ihen  a wire  is  stressed  *0556  per  min.,  bombardment  with  alpha-particles 
causes  the  rate  of  flow  to  increase  to  several  times  the  value  which  obtained 
before  the  bombardment  p 5 times  in  one  particular  case  - although  the  wire  was 
bombarded  over  only  one  third  of  its  length.  The  wire  had  been  extended  by 
about  1#  when  the  bombardment  was  initiated.  In  the  ease  of  another  wire  which 
had  been  extended  2,6#  of  its  length,  and  was  increasing  its  length  at  a rate 
of  .21#  per  minute,  bombardment  increased  the  rate  by  about  3 times. 


The  greater  the  preliminary  extension,  the  smaller  the  effect  of  alpha- 
particles,  until  12#  of  extension,  no  effect  will  be  seen. 

Glide  on  particular  planes  can  be  initiated  by  alpha-ray  bombardment,  and 
hence  ttet  initiation  of  glide  takes  place  from  the  surface.  Once  a particular 
piono  is  active,  glide  continues  at  a rate  independent  of  the  surface  distrubanee, 
iM  shown  by  the  fact  that  bombardment  does  not  affect  the  rate  after  large 
preliminary  strain  when,  pr  esumably,  all  suitable  glide  planes  are  In  action, 
tfhs  alpha-particle  borabardssent  is*  then*  a useful  itKlex  to  show  whether  glide 
is  taking  place  by  the  activation  of  new  glide  planes  or  is  continuing  on  planes 

alweady  in  action. 
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A COMPARISON  OF  SOME  CARBON  STEELS  ON  THE  BASIS  OF  VARIOUS  CHEEP  LIMITS,  A.  E. 
Johnson  and.  H,  J.  Taps *11,  Institution  of  Mechanic) al  Engineers  Proc.  V.  153, 
War  Emergency  Issue  No.  6,  p.  169-179* 


Report  has  been  prepared  with  a view  to  determining  whether  any  relation- 
ship exists  between  the  results  of  the  various  short-time  and  long-time  creep 
tests,  which  will  permit  the  nae  of  short-time  tests,  not  merely  as  a means 
of  separating  good  from  bad  steels,  but  also  as  the  basis  of  design  stresses 
intended  to  give  satisfactory  performance  of  the  steel  over  working  periods  of 
considerable  duration. 
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SOME  E/GINEEJOG  PROPERTIES  OP  NICKEL  AND  HIGH  NICKEL  ALLOTS,  B,  B.  Betty  and 
W,  A,  Mudge,  Meoh.  Kng.,  67,  (2),  pp.  123-129* 

Eighteen  high-nickel  corrosion-resitting  and  heat-resisting  alloys  were 
examined.  AH  showed  good  mechanical  properties,  as  evidenced  by  a high  ratio 
of  strength  to  ductility  over  a wide  range  of  temperatures,  Useful  non-magnetle 
properties  of  six  of  these  alloys  are  summarised.  The  electrical  resistivity 
of  most  of  the  alloys  is  given,  and  the  special  use  of  two  alloyB  far  electieal- 
heating  units  is  indicated. 
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CREEP  PROPERTIES  CP  STEELS  UTILIZED  IN  HIGH  PffiSSURE  AND  HIGH  TEMPERATURE  SUPER- 
HEATER AND  STEAM  PIPE  PRACTICE.  PART  III  0.5*  MOLYBDENUM  STEELS,  3.  J.  lapsell 
and  a,  w.  Ridley,  Institution  of  Meeh.  Engineers  Proc.  V.  153,  War.  Emergency 
Issue  No.  6,  pp.  181-192, 


G*eep  properties  of  carbon-molybdenum  steels  in  the  for®  of  a superheater 
header,  superheater  tube,  and  steam  f&epc  pipe  manufactured  for  service  at 
tempera  Cures  above  about  450°C.  Data  for  the  estimation  of  stress-temperature 
relatonships  for  from  O.l  to  0.5*  creep  in  various  periods  up  to  100,000  hrs. 
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THE  "SET  TEST"  ELASTIC  LIMIT,  A.  C.  Vivian,  Harold  Q.  Williams,  Metallurgia 
32  p.  152. 

W«  describes  the  "set  test"  method  using  the  electron  micrometer  for  evaluating 
the  material  and  heat-tre stents  for  beryllium-copper  precis ion  springe,  and 
states  that,  no  matter  how  low  the  stress,  there  is  some  set,  although  for  very 
low  stresses  it  say  be  beyond  the  sensitivity  of  the  measuring  instrument.  For 
such  stresses  tests  are  carried  out  at  a load  below  the  "set  test"  elastic  limit 
and  a logarithmic  drift  or  room-temperature  creep  curve  is  obtained  over  a 
period  of  100  hr.  The  rate  of  drift  obtained  is  used  to  evaluate  the  stability 
of  the  spring  material  in  relation  to  the  retention  of  calibration  in  instruments, 
as  when  springs  are  deflected  within  the  usual  elastic  limits  there  are  three 
elements  in  the  Subsequent  strain,  an  elastic  deflection,  a permanent  set  not 
recoverable,  and  a drift  or  creep  with  time  under  load  that  is  recoverable* 
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BIOS  Report  So.  396 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  ForBelease  2003/12/04  : CIA-RDP80-00926AG031 00040001  -4 

\X  <■■■■*• 

M 

ITALY  1945  >Uc^ 


PROPERTIES  OF  A NEW  ALLOY  CF  ALUMINUM  FOR  TKE  FOUNDRY  AND  PLASTIC  WORKINO(]D6N) , 
C.  Paneerl  (Allundnio,  14  (9/l2),  pp  76-90  (in  Italian). 


P.  describes  the  preparation,  heat-treatment,  structural  properties, 
mechanical  properties  (static  and  dynamic),  and  corrosion-resistance  of  a 
new  aluminum  alloy,  which  fcfcs  been  thoroughly  investigated  in  the  Experimental 
Institute  of  L.ght  Metals,  Novara,  Italy.  *he  alloy,  called  DSN,  has  the 
following  chemical  composition*  copper  2-4,  iron  0.5-1. 8,  silicon  0.4-2, 
magnesium  0.2-1. 2,  titanium  0.025#,  aluminum  remainder,  and  is  similar  in  most 
respect  to  Duralite,  having  the  additional  advantage  of  containing  no  nickel. 
Heat  treatment  gives  it  a fatigue  resistance  higher  than  that  of  Duralumin, 
and  it  has  a high  heat-resistance.  Anoidc  or  chemical  oxidation,  Hollowed  by 
varnishing,  will  protect  it  against  corrosion.  It  is  particularly  useful  for 
the  fabrication  of  automobile  parts  subject  to  heat. 
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BRITTLENESS  AND  TOUOHNESS  OF  METALS  AT  HIGH  TEMPERATURES  (TIN  CADMIUM  ALLOTS  AND 
STEELS),  W.  Siegfried,  Sehweis  Archir.  11,  (11,  1945,  1-16  (2)  43-61). 

I*  Attempt  to  correlate  brittle  behavior  -with  sons  other  mechanical  property 
and  s Ize  and  shape  of  notch.  Data  on  Tin-onsfecCadmium, 

II.  Creep  tests  with  both  snioth  and  notched  specimens  of  steel,  attempt 
to  correlate  with  Tin-Cadmium,  Apparently  metallurgical  factors  precluded  good 
correlation. 


Sidtserland  1945  \ ^ 4 **  V2-  j 
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VISCOUS  FLOW  OF  CRTSTAIXINF  BODIES  UKTER  THE  ACTION  OF  SURFACE  TENSION,  J. 
Frenkel,  J.  Physics  USSR,  9,  PP  385-391  (In  English), 


It  Is  suggested  that  the  viscous  flow  usually  attributed  to  amorphous  bodies, 
which  occurs  by  the  motion  of  a small  number  of  holes  or  cavities,  may  also 
take  place  in  crystal  line  substances.  In  the  latter  case  flow  would  proceed 
by  the  diffusion  under  stress  of  vacant  sites  of  the  crystal  lattice*  This 
process  is  distinct  from  plastic  deform tlon.  The  conception  is  developed 
mathematically,  and  applied  to  the  rate  of  welding  of  crystalline  powders,  at 
temperatures  below  their  melting  points,  into  a crystalline  body.  The 
development  of  crystal  faces  on  the  surface  of  a spherically  ground  single 
crystal  is  also  discussed  from  the  same  point  of  view,  the  common  factor  in 
each  case  being  the  reduction  in  surface  energy  caused  by  the  change. 
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THE  RELATION  CF  TIE  SHAPES  OF  THE  CURVES  OF  STATIC  AND  IMPACT  STRENGTHS  TO 
PHXSICO-CHBIffiAL  PROCESSES  IN  ALLOTS,  L,  M.  Pevsner,  Xzvest.  Akdd.  Nauk  SSSF. 
Tekhn  212-218,  C.  Abs.  (1946)  40  2429*  (in  Russian) 


A discussion  of  the  mechanical  properties  of  alloys  in  relation  to  their 
chemical  composition,  conditions  of  thermal  treatment,  and  the  effect  of  cold 
and  hot  deformation. 
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MECHANICAL  PROPERTIES  OP  COPPER  AT  HIGH  TEMPERATURES.  Bobylev.  A. A.  and 
Chipizhenko,  Tsvet.  Metally,  (3)  pp.  62-65  ( In  Soasinn). 


Annealed  wires,  6 Baa.  In  dia . , were  tested  at  three  rates  o f extension 
(1,  20  and  300  am/min.)  at  temp,  from  2tfC  to  fG0*C.  With  increase  in  the  rate 
of  extension,  the  strength  and  plasticity  of  copper  become  greater.  The 
deleterious  effect  of  the  ambient  atmosphere  is  oormected  with  its  action  on 
the  grain  boundaries,  which  results  in  the  formation  of  intererystalline  cracks 
and  leads  to  a sharp  decrease  in  plasticity. 
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N'!SW  TESTING  MACHINES  OF  THE  TkNIITMASh  TYPE,  I.  V.  Kudryavtsev,  Zavod.  lab. 
11  pp.  209*214  (In  Russian). 

New  machines  far  the  tensile  testing  af  metals  as  described. 
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PUSTIC  FLOW  OF  METALS,  J.  H.  Hollomon  and  J.  D.  Lubahn;  Physical  Review,  V.  70, 
Ho.  9/10  p.  775. 


A general  relation  connects  all  the  variables  of  plastic  flow; 

* <■  (*/*,  )0/e  (e  ^ ) 

where  4.^  C,  3D,  S,  and  F are  constants  of  the  material;  c j and  T 
are  stress,  strain,  strain  rate  and  temperature  respectively. 


Thie  equation  can  be  rewritten  in  logarithmic  fora* 


Evo  Q~*  . Xt-  C - £=  -C-yu  & 


.4-  V 


F ^ e - o 

by  comparing  it  to  the  relation  between  strain  rate  and  temperature;  the  equation 
is  Q/R  * -Tin  ^yCc  & where  $ is  a function  of  stress  and  strain,  and  R is  the 
gas  constant.  Q should  vary  linearly  with  the  logarithm  of  the  stress.  This 


relation  differs  fundamentally  from  those  of  Befcker,  Kauzmann,  and  Aishman. 
The  relations  in  which  the  logarithm  of  the  stress  varies  directly  with  the 
temperature,  are  confirmed  by  replotting  data  obtained  by  Nadai  and  Man joins. 


The  equation  has  important  applications  in  the  problem  of 
theory  of  plastic  flow. 


creep  and  in  the 
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Tf£  MECHANICAL  EQUATION  OF  STATE,  J.  H,  Hollonon,  Metals,  Tech  .3,  No. 
Inst.  Metals,  El v.  Tech.  Publ.  No.  2034  9pp. 
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A VEL0CHT  MODIFIED  TEMPERATURE  FOR  fm  PLASTIC  FLOW  OF  METALS,  0.  W.  MacGregor 
and  J,  C*  Fisherj  Jour,  of  Applied  Mechanics,  V.  13,  Ho.  1,  Mar.  p.  A-ll* 


Based  oaths  -work  of  Eyring  and  others  relating  to  the  creep  problem,  a 
velocity-modified  temperature  Is  developed  for  representing  by  means  of  a single 
variable  tbs  combined  effects  of  strain  rate  and  temperature  on  the  stress 
reaction  in  a tension  specimen.  Available  data  are  analyzed,  indicating  that 
the  velocity-modified  temperature  is  equally  applicable  to  the  tension  tests 
conducted  at  both  sloe  and  rapid  rates  and  to  the  cref?  teat.  The  data  also 
indicate  that  the  stress  reaction,  corresponding  to  tests  at  very  slow  and  very 
rapid  rates  of  deformation,  say  be  found  from  tension  tests  at  moderate  strain 
rates  and  gprapriatsly  raised  or  lowered  temperatures. 
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PUSfXO  FIflW,  CREEP  AND  STRESS  RELAXATION  - I PL /STIC  FLOW.  II  CREEP,  III 
CREEP  AND  ELASTIC  AFTER-EFFECT,  Charles  Mackj  Jour  Applied  Physics,  V.  17, 
No.  12,  pp.  1086-1107.  # * 


I*  Plastic  How  - Plastic  substances  are  considered  to  be  composed  of 
units  of  flow  with  various  yield  values.  Using  Burger *s  model  as  a basis, 
several  equations  for  plastic  flow  are  derived.  The  most  outstanding  one 
gives  the  stress  as  a powr  function  of  the  strain  rate,  or  S/S0»(V/V0)b 
in  which  b is  a constant,  S0  and  V.  are  constants  with  dimensions  of  stress  S 
and  strain  rate  7.  This  equation  is  applicable  to  systems  in  which  the  structural 
elements  remain  in  a high  degree  of  disorder.  In  systems  possessing  a high 
state  of  order  under  stress,  the  equation  exp  (S/S-)  » exp  (?/% )*>  appears  to 
be  applicable, 

II.  Creep  - Creep  is  defined  as  a mechanism  of  deformation  for  systems 
which  have  a curvilinear  relationship  between  stress  and  strain  rate, 

a curvilinear  relationship  between  strain  and  time  at  constant  stress. 

The  relaxation  of  stress  at  constant  strain  is  discussed.  It  is  shown 
that  the  stress  relaxation  depends  upon  the  history  of  the  substance  under 
test.  Thixotropy  is  work-softening. 

III.  Creep  and  Elastic  After-Effect  - The  elastic  after-effect  is  the 
phenomenon  in  which  deformations  recover,  as  a function  of  time,  on  unloading. 

The  relation  between  strain  and  time  in  such  systems,  and  the  process  of  stress 
relaxation  at  constant  strain  are  djs cussad.  Equations  given  in  connection  with 
plastic  flow,  creep  due  to  work— hardening,  thixotropy,  and  creep  in  combination 
with  elastic  after-affects,  are  applicable  to  metals,  clay  soil,  food  products, 
acrylic  acid  polymer ide,  polyvinyl  chloride,  cellulose  acetate,  mwnin,»  ropes, 
paper  laminates,  phenolic  molding  compounds,  rubber,  asphalt  and  bituminous 
pavements. 
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QUALITATIVE  TREATMENT  CF  TIE  CREEP  OF  METALS  BY  DISI&CATION  A!fD  RATE  PROCESS 
THEORIES,  A.  S.  Nowick  and  E.  s.  Mao  hi  In,  National  Advisory  Committee  for 
Aeronautics,  Report  Ho.  S45#  10  PP** 


An  equal  on  for  tl»  steady-etate  rate  of  creep  is  derived  by  applying 
the  theory  of  dislocations  to  the  creep  of  pure  metals.  he  form  of  this 
equation  is  in  agreement  with  empirical  equations  describing  creep  rates. 
The  theory  was  also  used  to  prediet  the  dependence  of  steady-state  rate  or 
creep  on  physical  constants.  Qood  agreement  with  literature  data  for  pure 
annealed  metals  was  obtained. 
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DEFCRMH  ON  IN  RELATION  TO  TIMS,  PRESSURE  AND  TEMPERATURE,  P.  O.  Nutting, 
Jour.  Fianldin  Inst.,  V242,  No*  6,  pp.  449~458. 


Qenerall  zed  linear  logarithmic  relations  between  defoliation,  temperature 
and  pressure  are  derived  from  the  equatbns  defining  compressibility  and  thermal 
expansivity,  and  are  shown  to  apply  to  the  three  stages  of  deformation.  <Hbb  s 
there®  dynamic  potential  is  shown  to  lead  directly  to  a simple  and  exact  expression 
for  the  energy  of  de  for  nation  within  any  one  phase,  Thermodynamic  relations 
governing  elastic  and  viscous  behavior  are  developed  for  both  single  and  multiple 
phase  materials.  The  equations  are  checked  against  experimental  data  on  steel 
tape,  ifoldh  includes  thermal  and  relaxation  observations. 
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STRESS  RUPTURE  Gift  RAC TERIS TICS  OF  VARIOUS  STEELS  IN  STEAM  AT  1200°F,  J.  *.  agnew, 
S.  A.  'Sawklns^  and  H.  L.  Solbergj  Tran®.  ASME,  V.  63,  p.  309. 

Small  Aensile  specimens  mads  from  low-carbon,  carbonmoly,  2-1/4  Cr-  1 Jjj®, 

5 Cr-Mo-Si,  9 Cr-Mo-Si,  12  Cr,  IS  Cr-S  Si.  25  Cr-20  Si,  and  5 °r-;Ho-Ti  s teals 
•were  placed  in  a steam  reaction  chamber  at  1200® F,  end  stressed  in  tension  for 
period^ of  time  ranging  from  10  hr.  to  7700  hr. 

•mrottira  elongation,  redaction  in  area,  depth  of  scale  layer,  effect  of  type 
0/ flew!  ani  type  and  angle  of  fracture.  A photomicrographic  study  was  made 
of  the* rupture  specimens . The  etraight-line  relationship  between  stress  arri 
time  to  rupture  on  log-log  co-ordinaes  postulated  by  Shite,  Clark  and  Wilson 
for  test®  in  air  also  holds  for  steam  tests. 
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SUPER-ALLOXS  FOR  HIGH  TEMPERATURE  SERVICE  IN  GAS  TURBINES  AND  JET  ENGINES 
A SIMPOSIUM,  F.  Badger,  H.  Cross,  C.  Evans,  Jr.,  R.  Franks,  R.  Johnson,  N. 
Moohel,  and  G,  Mohlingi  Metal  Progress,  V.  50,  No.  1,  July,  pp.  97-122. 


This  Is  a report  of  a round  table  discussion  on  the  materials  for  gas 
turbines  and  Jet  engines.  The  eanpositions,  the  ope ia ting  characteristics,  and  . 
the  metallurgical  aspects  are  thoroughly  discussed.  Many  improved  super-alloys 
fbr  high  temperature  service  are  listed.  Data  are  tabulated  on  the  results  of 
creep*  stress**:ruptups  end  short  time  tensile  tests)  aateri&ls  tested  include 
both  the  forged  and  the  cast  alloys,  and  are  of  the  cobalt-chrome  type,  and  of 
the  iron  base  type.  Test  temperatures  ranged  up  to  SO 00  F.  The  cobalt  enrols® 
alloys  have  the  better  short  time  properties,  -while  the  iron  base  alloys  are 
generally  better  ibr  longer  service.  Data  on  the  fatigue  props  rties  are  included. 
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METALLUROX  CF  HIGH-TE MPERAT0RE  ALLOTS  USED  ON  CURRENT  0«3  TURBIME  DESIGNS , 

F.  S,  Badger,  Jr.,  and  W.  0.  Sweeny,  Jr.  Symposium  on  Materials  Iter  Gas  Turbines 
(Aaer.  Soc.  for  testing  Mat.)  p.  99112,  die.  p.  121-128. 


The  two  high- temperature  alloys  most  widely  used  during  World  War  II  were 
not  developed  as  a result  of  the  war  program,  but  sere  available  at  the  beginning 
of  the  war.  These  two  alloys  - on*  nickel-base  and  the  other  cobalt-base  - 
were  used,  with  only  slight  modification,  in  equipment  actually  lied  during  the 
war.  The  development  of  these  alloys,  one  wrought  and  one  east  and  their 
successful  fabrication  by  forging  and  by  precision  casting* 
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AUjOIS  FOR  HIGH  TEMPERATURE  SERVICE,  PART  1,  W.  0.  Binder,  Iron  Age,  v.  158, 
Ifoy.  p*  46-52* 


Qualifications  of  as  tale  and  methods  of  evaluating  Jlloys  for  high-tempera- 
ture service,  comparing  prewar  alloys  with  those  more  recently  developed.  * 
study  is  also  made  of  the  effeots  of  various  alloying  elements  in  enhancing 
high-t eap or ature  properties* 
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ALLOTS  FOR  HIGH  TEMPERATURE  SERVICE, 
Nov.  14,  P*  92~'55. 


PART  H,  VT.  0,  Binder,  Iron  Age,  v.  15®, 


Effects  of  strain  hardening,  heat  treatment,  and  £*■*!*«***  control,  in^ 
ehfaancinp  desirable  qualities  of  the  various  tapes  of  alloys  for  high-temperature 
SSSSrSx? ^osedfaipported  by  quantitative  test  data.  Also  stresses  the 
importance  of  characteristics  auoh  as  fatigue  damping 

•weldability  in  determining  the  suitability  of  the  alley®  for  use  at  elevated 

temperatures. 
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COBALT  BASK  HIGH  TEMPERATURE  ALLOXB,  L.  B.  Browne  (Steel,  118  (21)  88-91,132. 


Compositions  of  cobalt-baa a alloys  are  given  together  with  tables  of  thermal- 
expansion  coefficient,  age-hardening  data,  mi  durance  properties,  short-time 
tensile  properties,  creep-test  data,  and  average  stress-rupture  data.  Casting 
methods  and  application  are  briefly  outlined. 
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REQUIREMENTS  OF  STEELS  FOR  HIGH  TEMPEMTORg  SERTXCS,  claude  1,  Clark,  Jfetal 
Progress,  v*  50,  Nov.  p.  897-903. 


Describes  the  present  situation  regarding  a series  of  chromium  steals 
containing  from  5 to  956  chromium.  Evaluation  of  high-temparature  strength 
on  basis  of  either  rupture  or  creep  strengtfaj  if  application  is  one  in  which 
temperature  rises  continuously  during  operation,  rupture  strength  is  most 
suitable  basis f if  t earperature  is  constant  then  creep  characteristics  serve  best. 
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ALLOTS  AMD  CERAMIC  MATERIALS  FOR  HIGH  TEMPERATURE  SERVICE#  H.  C.  Cross#  Symposium 
on  Materials  for  Gas  Turbine a {Amer . Soo.  Testing  Mat*)  p.  113-120. 


A progress  r sport  and  an  outline  of  the  program  for  future  work  for  the 
Office  of  Research  and  Inventions,  U,  8.  %vy  Dept,  at  Battelle  Memorial  Institute. 
Engineering  properties  of  hiat-re  sis  ting  alloysf  chromium-base  alloyj  funda- 
mental factors  promoting  high- tempera  two  strength  of  alloys}  causes  of  o racking 
in  welds  and  adjacent  parent  metal j weldability  of  heat-resisting  alloys f and 
fundamental  studies  of  oe ramie  materials. 
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HEAT  RESISTING  XEIAIS  FCB  UAB-TRUKHE  PARTS,  Howrd  0.  Cross  sod  lard  ».  Sismons, 
Symposium  on  Katerisls  for  “as  Turbines  (Awrloon  Sooioty  for  Testing  Materials) 
p*  3*51 , discussion  p,  121-128. 

Results  of  high-temperature  tests  onmrious  best  resisting  TJ®  _ 

materials  studied  ranged  from  odified  18^-Cr,  8$-Hi  steels 
frQQ  Co-Cr  and  Co- Cr*Ni  alloys  with  additions  singly  or  in  oombin  tlon  of  Mo, 
i fih  ft  li  ill  B.  and  K-ns  ®hort-tiae  tension  tests  ware  made  on  the 
preoision^oast.  Co-base  alloys  at  1000  to  l600°F.  Stress-rupture  tests  were  made 
*Tl500,  1600,  and  2000°F  for  tines  varying  from  loo  to  lOOO  hr.  Creep  tests 
were  mads  at  1350,  1500,  and  1600°F  to  determine  the  stresses  required  to 
produce  creep  rates  of  0.00001?  par  hr. 
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TOWTIOIC  Of  ALLOCTG  ELilBOTS  IS  HEW  MSISfflB  STEM,  H.rb.rt  Dcbkta,  Sto.l, 
v,  119,  oct.  28,  p*  78-79,  106,  108,111. 

BniUitei  „n  th.  fumtamaltal.  of  th»  aotallorgr  of  haat  re.llUo2  alXol«l 

aso^Son  srssfs«rsssufif-  sriw  ^ 

of  most  of  the  wartime  superalloys* 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Mease  2003/12/04  : CIA-RDP80-00926A0031 00040001  -4 


e>/~ 

lilted  States  1946 


TENSILE  PROPERTIES  AFFECTING  THE  FCRMABILIYT  CP  ALUMINUM  ALLOY  SHEET  AT  ELEVATED 
TEMPEIA  TURES,  A,  E.  ^lanlgan,  L.  F.  Tedsen,  and  J.  S,  Dorn,  Jour.  Aeronaut. 
Sciences,  7*  13,  Sept.  pp.  457^468* 


Fifteen  aluminum-all oy  sheet  adterialt  were  tested  at  elevated  temperatures 
la  order  to  determine  the  influence  of  their  tensile  properties  on  their  formability* 
Load-extension  data  ware  obtained  for  each  conditionj  the  effects  of  temperature, 
strain  rate,  and  exposure  time  were  studied.  It  was  concluded  that* 

1)  The  appreciable  increase  in  the  elongation  at  high  temperatures  suggests 
that  forming  operations  may  be  facilitated  at  such  temperatures. 

2)  A general  de  or  ease  In  the  limit  of  uniform  elongation  takes  place  at 
hifeh-t  erqpe  nature  s . 

3)  A fifty-fold  change  in  the  strain  rate  has  an  appreciable  effect  at 
elevated  temperatures,  even  though  an  increase  in  temperature  is  equivalent  to 
a decrease  in  strain  rate. 

4)  For  temperatures  up  to  at  least  450°F,  the  time  at  temperature  is 
relatively  unimportant  for  times  ranging  between  5 and  20  minutes,  in  the  case 
©f  materials  subject  to  precipitation  hardening. 
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STRESS  RUPTURE  AND  CREEP  TESTS  ON  ALUMINUM  ALLOT  SHEET  AT  ELEVATED  TEMPERATURES 
A*  E,  Flanigan,  L.  F.  Tedsen  and  J.  E,  Dorni  Metals  Technology,  V.  13,  Kfo.  6, 
Sept*  32  pp.  also  AIME  TP  No.  2033. 


Stress-rupture  and  creep  teste  were  run  on  five  high  strength  aluminum 
alloy  sheet  materials  at  temperatures  from  94°F  to  375°F*  Fracture  times  ranged 
from  several  minutes  to  1000  hours.  Data  were  obtained  on  fracture  times, 
elongation  at  fracture,  creep  rate  and  creep  interceptj  complete  strain  versus 
time  curves  were  obtained. 

On  the  basis  of  rupture  stress  alone  75S-T  ranks  first  for  temperatures 
below  2H°F,  while  for  temperatures  above  2H°F,  24S-T86,  24S-T81,  and  24S-f 
rank  higher.  At  temperatures  above  150°F,  rupture  stresses  are  generally  lower 
than  yield  stress  values  of  comparable  short-time  tensile  tests.  Similarly 
the  elongation  at  fracture  in  stress  rupture  teste  is  less  than  that  obtained 
in  short-time  tensile  tests.  Therefore,  caution  should  be  exercised  in  the 
use  of  tensile  properties  at  the  higher  temperaturs . 

She  stress  rupture  fractures  are  either  perpendicular  to  the  specimen  axis 
or  inclined  at  an  angle  of  606.  She  former  is  true  fbr  all  specimens  (except 
75S-T)  at  high  temperatures,  the  latter  for  all  specimens  (except  75S-T)  at 
low  temperatures.  For  75S-T  the  reverse  is  tbrue. 
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AH  AUTOGRAPHIC  method  for  obtaining  load  extension  records  of  high  speed  tensile 
TESTS  ON  SHEET  SPECIMENS  AT  ELEVATED  TEMPERATURES,  Alan.  E.  Flanigan.  L.  F.  Tedsen 
J,  E*  Dorn,  and  H.  R.  K&iserf  Jour.  Aero  Science,  V.  13,  Aug.  pp.  405-410. 


An  apparatus  has  been  develops  d for  obtaining  load  extension  records  of 
tensile  tests  on  sheet  specimens  at  elevated  temperatures.  It  has  been  used 
successful Ty  at  temperatures  up  to90C^F  and  at  strain  rates  as  high  as  1 ]®r  sec. 
Difficulties  are  encountered,  however,  in  determining  the  load  at  fracture* 
Typical  results  are  shown  to  illustrate  the  effects  of  testing  temperatures 
and  strain  rate  on  the  load  extension  curves  for  XB75S-0  Al-clad  sheet. 
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COMPRESSIVE  PROPERTIES  OF  ALUMINUM  ALLOY  SHEET  AT  ELEVATED  TEMPERATURES,  A.  Flanigan, 
L.  Tedsen  and  J.  E.  Dorn,  Proc.  AsTM.  V.  46,  pp.  951-969*  Also  Symposium  on 
Materials  far  Gas  Turbines,  ASTM,  pp.  161-179* 


This  report  includes  a detailed  description  of  the  special  testing  apparatus 
used  for  compression  tests  on  aluminum  sheets  at  temperatures  up  to  30QTF,  as 
well  as  the  results  obtained  from  those  tests.  Specimens  of  24S-t,  24S-T81, 

24S-T86,  R301-T  and  75S-T  were  tested  after  being  exposed  to  the  elevated  testing 
temperatures  for  periods  ranging  from,  l/2  to  1000  hours | the  0.2$  pffset  compressive 
yield  strength,  the  modulus  of  elasticity  in  compression,  and  the  tangent  modulus 
were  determined  for  each  specimen*  From  oomperisiona  of  the  effects  of  time  and 
temperature  on  the  tensile  and  compressive  yield  strengths,  the  authors  found 
that  the  compressive  yield  strengths  are  closely  related  to  and  oan  be  calculated 
from  the  tensile  yield  strengths. 
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HI0H-TEMPE  FA  TORE  ALLOTS  DEVELOPED  FOR  AIRCRAFT  TORBO-6UPEROHAMERS  AND  QAS 
TURBINES*  W,  Freeman,  E.  E,  Reynolds  and  A,  E,  White,  Symposium  on  Material* 
for  Gas  Turbines  (Aner.  Soc.  for  Testing  Material*)  p*  52-79* 


Alloys  developed  during i©rk  tor  the  KfcCA  at  the  University  of  Michigan. 
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CRISP  TESTS  ON  SOME  EXTRUDE)  LEAD  AND  LEAD-ALLOT  SLEEVES  AID  TAPIS,  0.  R.  Cohn, 
5,  M.  Arnold,  and  i.  M.  Bouton,  Aa«p,  S0c.  for  Testing  Material#,  Proceedln  s. 
v.  46,  p*  990-1020* 


Creep  test  sorer  a period  of  a pproximately  8 yr*  on  epee  line  n#  from  16 
commercial  lead  cable  sleeve#  of  6 different  compositions  and  from  14  experimental 
Pb-alloy  tapes.  The  data  show  tha  chemical  lead  sleeves  are  more  resistant  to 
creep  than  Fb-Sn  or  Pb-Sb  sleeves  at  low  stresses  but  not  at  high  stresses,  for 
the  tape  specimens,  a similar  relationship  was  found  except  that  high  Ca  alloys 
are  superior  to  chemical  lead  in  creep  resistance  at  all  stresses.  High-purity, 
fire-refined  lead,  which  contains  smaller  percentages  of  minor  constituents  than 
ahoffri  eel  lead,  was  inferior  to  chemical  lead  at  all  stresses.  13  ref* 
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HIGH  TEMPEMTUHE  ALLOTS,  M.  J.  Grant*  Iron  Age,  V.  157,  May  23,  1946,  pp.  42-45, 
48  - May  30,' 1946,  pp.  50-56  - June  30,  1946,  pp.  60-63. 


Uhe  purpose  of  this  research  is  the  deveL  opment  of  superior  alloys  for 
performance  in  gas  turbines  at  about  1500®F  and  the  study  of  the  effect  of 
nitrogen,  carbon,  tantalum  and  columbium  on  certain  nickel-ehromium-c obalt- 
irco  base  complex  alloys.  Additional  tests  were  made  at  1600  ”•  Studies  of 
the  surface  polishing  of  specimens,  of  the  temperature  of  investment  molds,  and 
finally  of  the  high  carbon  vital lium  type  alloys  are  also  included.  37  alloys 
were  tested  in  the  forged  and  heat  treated  condition.  Their  c deposition  as  sell 
as  the  result  of  rupture  and  oroep  tests  at  1500°  are  tabulated.  The  composition 
of  80  Si-Or-Co-Fe  base  cast  alloys  and  of  37  vitallium  base  cast  alloys  as  well 
as  the  result  of  rupture  and  creep  tests  at  1500®  and  l600°F  at  various  stresses 
are  also  tabulated*  Many  alloys  were  fcund  to  be  nonforgeable . Extensive 
metal lographic  and  x-ray  examination  of  ail  the  alloys  was  aade  for  various 
treatasnts.  Mo  3d  preheat  temperature  was  investigated  to  determine  the  optimum 
preheat  temperature  for  the  best  all-around  alloy  performance.  High  temperature 
failure  and  strength  and  ductility  comparisons  among  the  alloys  are  also  presented. 
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SHffiMIXOB  FOE  HIM  TKMPKRAT0HE  SERYICK,  HaroM  A.  Knisht,  Materia,  A Hathod,, 
t*  June,  p«  1557-1563. 


_ , Hsat  resistant  Bftteriale  developed  for  gas  turbines  and  related  uses. 
Included  is  a table  of  hi gh—t e«pe ra ture  alloys » 
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PROPERTIES  OP  CERIOM-COmiNINQ  MAONESIUM  ALLOTS  AT  ROOM  AND  ELEVATED  TEMP  ERA  TORES , 
T«  E.  Leontis  and  J.  P.  Murphy,  Metals  Technol.  13  (3)  and  AIMMB  Tech.  Publ. 

No.  1995  32  pp. 


Ths  properties  of  magnesium-cerium  alloys  containing  up  to  10^  cerium  were 
examined  at  temperatures  up  to  700®F  (371°C)j  the  cerium  was  added  in  the  form 
of  “mis  oh  metal H and  thus  contained  a large  percentage  of  lanthanum  and  other 
rare  earths  which  were  included  in  the  term  cerium  oontent.  In  general,  the 
magnesium-cerium  alloys  retain  much  of  their  strength  at  elevated  temperatures 
(400°F)  and  exhibit  high  resistance  to  creep  over  a wide  range  of  temperatures. 
These  properties  are  somewaht  improved  by  additions  of  manganese  and  if  the 
manganese  content  exceeds  1.1^  the  corrosion-resistance  (in  3%  aqueous  sodium 
chloride)  is  greatly  increased.  Additions  of  aluminum  tend  to  decrease  the 
strength  at  high  temperatures,  but  increase  the  ductility  and  electrical 
conductivity.  Microstructures  are  reproduced  and  details  given  of  creep  tests, 
tensile  tests,  hardness  tests,  and  measurements  of  the  electrical  and  thermal 
conductivities . 
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INFLUENCE  OF  STRAIN  RATE  AND  TEMPERATURE  ON  THE  MECHANICAL  PROPERTIES  OF 
MONEL  METAL  AND  COPPER,  D.  J.  MoAdaa,  G.  W.  Gail,  D.  H.  Woodard,  Proc.  A£TM 
V.  46  p 902. 


This  paper  discusses  the  relation  between  creep  rate,  temperature,  flow 
stress,  breaking  stress,  and  ductility,  and  then  presents  a general  view  of  the 
influence  of  the  strain  and  temperature,  to  the  mechanical  properties  of  monel 
metal  and  oxygen-free  copper  between  -188° C and  the  melting  points. 

The  third  stages  of  ereep  may  be  initiated  by  the  formation  of  microcracks, 
predominantly  intercrystalline « Evidence  indicated  that  the  lowered  ductility 
resulted  from  the  combined  effects  of  the  higher  temperatures  and  the  slower 
strain  rates  in  the  creep  tests. 

Cracking  occurs  when  the  rising  true  stress  reaches  a technical  cohesion 
limit  determined  by  the  temperature,  strain  rate,  and  amount  of  plastic 
deformation.  Progressive  disintegration  thus  begins  and  continues  to  complete 
fracture.  Photomicrographs  show  that  the  aracks  are  fewer  but  generally  larger 
in  the  copper  than  in  the  monel  metal.  The  number  of  cracks  tends  to  increase 
with  increase  in  the  temperature  and  with  decrease  in  the  strain  rate.  Local 
contraction  appears  when  test  is  carried  at  the  highest  strain  rate,  but 
disappeared  with  decrease  in  the  strain  rate.  The  tendency  to  local  contraction 
was  greater  with  the  copper  than  with  monel  metal.  In  specimens  that  contract 
locally  before  faacture,  the  number  of  cracks  tends  to  increase  in  the  notched 
portion  with  approach  to  the  surface  of  complete  rupture. 

Both  the  second-stage  flow  stress  and  the  cohesion  limit  increase  with 
decrease  in  temperature  aid  with  increase  in  the  strain  rate.  Decrease  in 
temperature  or  increase  in  strain  rata  increases  the  cohesion  limit  to  a greater 
extent  than  the  flow  stress j the  ductility  thus  increases.  The  accelerated 
increase  in  the  ductility  with  increase  in  the  strain  rate  may  not  continue 
pp  to  a high  rate  of  strain.  The  ductility  for  complete  fracture  of  both 
monel  metal  and  copper  also  increases  at  an  increasing  rate  with  increase 
in  the  initial  breaking  stress. 
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The  results  of  creep  tests  at  temper* ' i^bas^alio^  (In°of°^ich 
hours  duration  on  1.)  several  comma rc  al  ag  4.--^-=, fares)  and  on  2)  certain 

were  relatively  stable  yithin  offered  as  abaaia  for  qualitative  and 

experimental  cerium-containing  alloy*  Unmade  alloy  designations,  nominal 

comparative  uee  in  design.  Iho  reP°P  ..  taneile  properties  at  elevated 

oomSsltiona,  typical  room  ^.t^  g^i..^  te^U.  ^ authors  found 
temperatures,  and  creep  properties  at  alartted  t®peratur  a 

no  loan  of  ductility  at  rupture  ““^"“o^Ljues  («  Hated  in 

rTpoX^issr^  sr&sKSSti  — *•  - *• 


obtained. 
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PROPERTIES  AND  CHARACTERISTICS  (F  27%  CHHOMIOM  IRON,  H.  D.  Newell,  Metal 
Progress,  v.  49*  May,  p.  977-991,  993*1006,  1016,  1018,  1020,  1024,  1028. 


Studies  originally  intended  for  manufacturers  of  raw  material  for  synthetic 
rubber.  Description  of  the  alloy;  properties  at  elevated  temperatures;  short-time 
teaelle  properties;  creep  strength  of  stainless  steel,  type  446j  impact 
properties  and  notch  sensitivity;  effect  of  depth  of  notch  on  impact  strength; 
structural  characteristics;  embrittlement  phenomena;  working  and  fabricating; 
effect  of  time  and  temperature  in  removing  88$  F embrittlement  in  25%  chromium 
irons;  heat  treat  (annealing);  service  examinations  and  data;  oxidation  rate 
(in.  per  1000  hr.)  of  various  alloys  after  plant  exposure  in  butadiene  reactors; 
chemical  composition  versus  hardness  and  amount  of  sigma  constituent  In  27% 
chromium-iron  tubes  after  plant  service. 
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CHRCMIUM-HA.SE  ALLOTS,  Robert  M.  Parke  and  Frederick  P.  Bens,  Symposium  on  Materials 
for  Qas  *urbines  (Amer*  Soot*  for  Testing  Materials)  p*  80-93*  Die.  p»  121-228* 


Results  of  an  investigation  of  Cr-base  alloys  sponsored  by  the  War  Metallurgy 
Committee  of  the  N.D.R.C,  at  Clisax  Molybdenum  Co.  Heat  resistant  metals  being 
sought  were  for  use  as  gas-turbine  blades  rotating  in  an  oxidising  atmosphere 
at  temperatures  up  to  lo00*F*  ^he  alloys  were  slso  applied  experimentally  as 
erosion  resistant  materials  for  ordnance  uses* 
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ALL  CIS  BEAT  THE  HEAT,  Fred  P.  Peters,  Scientific  American,  v.  174,  April  p.  152-154 


Brand  new  alleys,  and  seme  old  standbys  from  other  fields,  are  key  material 
of  turbosupsrohargera,  gas  turbines,  and  Jet  engines,  ^heir  compositions  and 
methods  by  which  they  were  fonaed  are  now  revealed* 
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INTERNAL  FRICTION  AND  PiASTIC  EXTENSION  OF  ZINC  SINGLE  CRYSTALS,  Thorns  A.  Read 
and  S.  P,  T.  Tyndall j Jour.  Applied  Physics . ▼.  17,  So.  9,  pp.  713-720. 


Dfits  are  given  on  the  internal  friction  of  four  single  crystals  of  sine 
made  to  oscillate  longitudinally.  A description  of  various  slow  speed  tension 
tests  within  and.  beyond  the  elastic  limit  is  included j the  results  of  such 
tost®  are  given.  The  single  crystals  are  made  of  "Bunker  Hill"  sine  containing 
about  0,015?  impurities-.  The  results  are  compared  with  those  obtained  with 
still  purer  crystals  prepared  by  another  method.  The  decrement  is  higher  at 
the  lowest  stress  amplitudes,  but  in  comparison  to  that  of  the  purer  setal, 
it  increases  very  slowly  with  increasing  stress-amplitude. 
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PRECISION  CAST  PARTS  OF  HIGH  TEMPERATURE  ALLOTS,  W.  0.  Sweeny.  Product  Engineering 
?.  17,  pp.  121-126. 


Fnyaical  and  mechanical  properties,  creep  data  and  chemical  composition  of 
five  Hbynes-Stellite  alloys.  Design  data  are  given  dealing  with  tolerances  on 
dimensions,  weight  and  dimensional  limitations  on  sizes  of  precision-cast  ptrts 
and  types  of  parts  generally  suited  for  manufacture  by  precision  casting  methods. 
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THE  EFFECT  OF  CARBIDE  SPHEROIDIZATION  UPON  THE-  RUPTURE  STRENGTH  AND  ELONGATION 
OF  CARBON-MOLYBDENUM  STEEL,  8.  H,  Weaver*  Proc.  A.S.T.M.,  V.  46,  pp.  856-869. 

High  temperature  service  will  cause  spheroldization  of  the  carbide  particles 
in  steel,  thus  changing  the  properties  of  the  material.  Specimens  of  carbon- 
molybdenum  steel  plate  were  treated  so  as  to  obtain  12  different  structures 
of  the  steel,  representing  "conditions * which  might  result  from  high  temperature 
service.  The  results  of  long-time  rupture-stress  and  elongation  tests  on  the 
various  structure  are  reported  and  interpreted  for  runs  at  900®?  and  1000®?. 
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HIGH-STRENGTH  HIOff-TEMPEMTURE  ALIOY  S-816,  Thomas  X.  Wilson,  Materials  & Method#, 
?«  24,  Oct.  pp*  865-390* 

High  strength  at  1500°F  resistance  to  YnrneA  tmL  ga#e ^ 
tlon  are  among  the  farorable  characteristics  of  this  cobalt-base  alloy  (4# J 
containing  2o|  chromium,  20#  nickel,  U%  molybdenum,  U%  tungsten,  ^ colnmbiu*, 
1*556  hsuc/ manganese , 1.0#  max.  silicon,  0.40#  carbon  and4#  max-  iron. 
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, ****■  d®8iEn  aRd  development  engineers  can  expect  of  alloys  for  hlgh-tearo- 
eratia*e  applications  in  internal  combustion  engines.  Alloys  are  principally 
ofchroadum^nickea-iron,  cobaljl-ohroaium,  o hroaitm-niokel-cobal  t , and  ohroalua- 
*«ti*  nlckel-cobalt-iorn  bases,  Results  of  tests  are  summarised,  lists 
laboratories  and  companies  in  which  materials  were  made  and  tests  carried  out. 
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HASTELLOT  AIXOTS,  WROUGHT  AND  CAST,  Machine  Assign,  V.  18,  Nov.  p.  155-158. 


Properties!  physical  oanstants|  characteristics!  applications!  fabrication! 
resistance  to  corrosionj  annealing. 
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HIGH  TEMPERATURE  STEBI5,  Iron  and  Steel,  v.  19,  April*  p.  159-160. 


Sane  wartime  results  of  German  jet  engine  researches*  Compositions 
and  properties  of  fire  steels  used  for  gas  turbine  blading. 
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8®Af  KESISEDKJ  SjPEKLS,  Iron  and  Steel,  v.  19,  fely  p,  433~435 • 


Perforiaancee  aad  physical  properties  of  the  Oeraan  &rupp  steels  Tinidur  aw! 
Cromadur  are  detailed,  and  are  shown  in  tables.  Analyses  of  other  steels  developed 
in  order  to  overseas  the  scarcity  if  certain  elements  are  given,  together  with 
purposes  for  which  they  were  designed.  Some  of  their  physical  properties  are 
shorn. 
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SECRET  WARTIME  HIGH  TEMPERATURE  ALLOTS  HOST  AVAILABLE  FOR  PEACETDE  USE, 
Machinery,  v.  52,  July,  p.  183-187. 


Several  Haynes  Stellite  alloys  have  been  developed  during  the  ear  that 
are  finding  peacetime  applications  in  fields  calling  for  high  temperature  creep 
and  rupture  strengths. 
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PHOmilES  OF  snaps  FOE  HIOH  TMPERATBRE  SESTXOE,  Material,  and  Method,, 
v*  23,  Mar.  p.  769,  771.  * 


Sable  I lists  coiaposition  and  roo®  temperature  physical  properties  of 
^ed  temperature  service/  Table  n gives  variation  in 

physical  properties  with  temperature  for  steel*  listed  in  Table  I. 
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CREEP  STRENGTH  OF  STEELS,  Oil  and  Qae  Journal,  v.  45,  Nov,  9,  p,  103. 

Chart  shows  creep  of  16  alloy  steal#  in  approximate  range  900  to  1400°F. 
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HEAT  AND  CORROSION  RESISTANT  HIGH  TEMPERATURE  AltOTSj 
September,  pp*  151,  153 » 155#  157. 
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Product  Engineering,  V,  17, 


The  tensile  and  creep  properties  of  three  alloys  sere  studied  both  at  room 
temperature  and  at  1200°F  - 1500°F. 

The  chron»-niekel-cobalt  alloys  S-590  and  S-810  were  found  to  possess  good 
high  temperature  properties  and  a high  oxidation  resistance# 

S-810  has  t he  better  properties  and  is  seed  in  turbine  buckets,  while  S-590 
is  used  in  turbine  wheels.  The  third  alloy  examined,  5-588  (chroma-nickel  alloy) 
has  good  high  tenperoture  properties,  but  is  poor  in  its  resistance  to  oxidatfcn. 
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TENSION  TESTING  AT  ELEVATED  TEMPERATURES,  X.  M,  Blackman,  F.  R.  Mourse,  and 
E.  H,  Pies  set,  ASTM  Bulletin  No.  140,  May  pp  32-37. 


Simple  and  inexpensive  method  of  heating  tension  specimens  by  resistance, 
a method  of  measruing  specimen  temperatures,  and  two  types  of  extensometers 
and  the  associated  electronic  equipment  for  use  with  a B&ldwin-Southwark 
recorder.  One  extensometer  is  a reworked  compressomater  for  use  in  the 
elastic  range.  Other  measures  elongations  up  to  50%  of  a 2-in.  gage  length 
for  studies  in  the  plastic  range.  Tension  specimen  may  be  broken  with  out 
damaging  the  latter  extenaometer.  Calibrating  adjustments  have  been,  set  so 
that  50%  elongation  results  in  a 10  in.  record  (of  the  elongation)  on  a 
Baldwi n-Sou thwark  tension  machine  recorder*  the  elastic  range  is  necessarily 
so  foreshortened  that  it  is  not  discernible  on  the  record.  Also  discusses 
technique  for  determining  the  true  load  at  fracture  of  ductile  specimens. 
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CESEP  mSTI»3  EQUIPMENT  AT  RUSTLESS  IRCW  AMD  STEEL  CORP.,  E,  E.  Dentardj 
Instruments,  7.  19,  January,  p,  12. 


Readings  of  the  cider  of  lJf/10,000  hours  are  accurately  obtained,  a«d 
creep  rates  of  0.1$/100,000  hours  are  reliable.  Fluctuations  at  l50(rF  are  less 
than  1°F,  and  the  temperature  gradient  in  the  furnace  is  maintained  at  less  than 
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A HIGH  PR  VISION  ONE-ItfCH  ELECTRICAL  EXTENSOWETER, 
Instruments,  V.  19,  Sept,  pp,  502-50 5. 


H.  M.  'fehan  and  Wm.  B,  Warren, 


A gage  is  described  which  retains  the  simplicity  and  sensitivity  of  the 
bonded-wire  strain  gage  and  in  addition  la  applicable  to  long-term  studies. 

The  features  of  this  instruct  suggest  the  possibility  of  mounting  gage  points 
on  permanent  structures  such  as  bridges,  roofs,  and  dams,  with  the  idea  of 
maintaining  a constant  check  on  these  structures.  The  instrument  c*n  measure  with 
extrema  precision  the  distance  between  gage  points  at  any  time  during  test 
periods  of  several  months  duratibn. 
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SCREW-DRIVEN  CREEP-RUPTURE  TESTING  MACHINE,  M.  J.  Man join# j Metal  Progress, 
V.  50,  Mo.  5$  PP.  1100-1101* 


A creep  curve  Is  automatically  dram  for  each  tdst  speeimenj  there  are  no 
weights  or  extenscraetere  on  the  machine,  a Motor  driven  screw  jack  being 
used  in  conjunction  with  a spring  in  series  with  it  to  measure  the  force,  and 
the  travel  of  the  screw  jack  being  a measure  of  the  oreep  at  constant  load* 
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NSW  MACHINES  KIR  CREEP  AND  CREEP  HUPTURE  TESTS,  U,  J.  Manjoinej  Machinery  LLoyd, 
V.  IS,  No.  25,  PP.  96-101. 

High  temperature  creep  and  creep-rupture  testing  as  chines  designed  at  the 
Westinghouse  research  laboratories. 
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CHEEP  OP  METALS  (Report  on  Royal  Society  Conference  Feb.,  1946  * Andrade, 
Orowan,  Tapeell,  IfoCanee  and  Allen),  N.P.Allenj  Nature,  7.  157,  No.  3989, 
pp.  469-471. 

Report  of  a conference  concerning  the  measurement,  empirical  expressions, 
and  the  influence  of  metallurgical  structure  in  creep.  Papers  include  theore- 
tical works  by  Andrade,  Becker,  and  Orowan.  Tapsell  discusses  the  various 
methods  of  creep  testing  employed  at  the  national  physical  laboratory.  Dr. 

Me Canoe  relates  strain  hardening  to  the  increase  in  volume  accompanying  plastic 
deformation.  N.  P.  Allen  discusses  the  effect  of  grain-size  on  the  creep 
properties!  the  addition  of  elements  which  raise  the  softening  temperature. 

In  conjunction  with  work— hardening,  results  in  the  improvement  of  the  creep 
properties. 
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CREEP  OF  MBIU8,  4.  McCanoej  Engineering,  ¥.  161,  pp.  25 8-259. 

Dr.  Mu  Canoe  states  that  metals  subjected  to  plastic  flow  possess  two 
Important  characteristics  amongst  others,  the  increase  in  volume,  and  the 
Increase  in  hardnessj  these  phenomena  are  oorre la table.  Internal  stresses 
are  produced  by  the  volume  changes  which  in  turn  depend  upon  the  compressi- 
bility of  the  material,  these  internal  stresses  account  for  the  change  in 
hardness,  the  effect  of  volume  change  on  the  stress-deformation  relations 
is  studied  for  the  case  of  slip  along  glide  planes.  By  means  of  the  above 
correlations.  Dr.  IfcCance  extends  his  theory  and  applied  it  to  creep  and  to 
fatigue.  In  the  case  of  fatigue  it  is  not  clear  why  the  fatigue  strength 
of  mild  steel  should  be  approximately  one- half  that  of  the  tensile  strength. 
The  extension  of  the  theory  to  creep  and  to  fatigue  is  a mathematical  one, 
and  is  based  upon  the  stress  deformation  relations,  which  in  turn  are  detained 
from  volume  and  hardness  data  in  the  manner  described  above. 
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STRESSES  IH  ROTATING  DISKb  AT  HIGH  TEMPERATURES,  A.  S.  Thompsoni  J ur.  Applied 
Mechanics,  ?.  13,  Ho*  1,  p.  A *45.  n 


A general  method  was  found  by  which  t he  problem  of  the  rotating  disk  with 
any  arbitrary  profile  could  be  solved,  including  the  affect  of  plastic  flow  mad 
of  variable  temperature,  and  including  the  change  with  temperature  of  modulus  of 
elasticity,  coefficient  of  thermal  exapnslon,  and  allowable  stress,  The  solution 
requires  for  its  application  to  a specific  disk  only  the  elementary  arithmetic 
involved  in  completion  of  a tabular  form  sheet,  two  applications  of  the  method 
are  made*  for  an  arbitrary  disk  profile,  an  integral  equation  was  found  which 
converges  rapidly  to  the  radial  stress  distribution  in  a series  of  successive 
substitutions*  for  an  arbitrary  choice  of  radial  stress,  the  necessary  disk 
profile  can  be  found  in  one  calculation.  Appendix  1 gives  an  example  of  the  use 
of  the  method  for  the  design  of  a partially  plastic  disk  with  a central  hole. 
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CREFP  OF  MSTAIS, 
PP  233-5,  258-9. 


National  Physical  Laboratory  Conference,  %gineerlng  161, 
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COBALT-BA.SE  HIGH  EEUPERATTJRE  ALLOE3,  L.  E.  Etoownej  steal,  Y.  118,  No.  21, 
pp.  88-91,  132. 


Age  hardening  data,  endurance  properties,  short-time  tensile  properties, 
and  creep  and  stress  rupture  data  for  vaii  ous  high-temperature  cobalt  base 
alloys  are  tabulated. 
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MGNSSIU^EP.XIBl-ZIRCOil'IIJM  ALLOlSi  PROPERTIES  AT  ELEVATED  TEMPERATURES , A.  J. 
Morphy  and  B.  M.  Payne  j Jour.  Institute  of  Metals,  V.  73,  November , pp.  105-127. 


Magmsium-cerium  alloys  are  successfully  oast  in  sand  molds.  The  mechanical 
properties  are  poor  at  room  temperature,  but  the  creep  resistance  and  strength 
at  200°G  are  good,  ^he  addition  of  zirconium  refines  the  structure  and  leads 
to  a considerable  improvement  of  the  proof  stress,  ultimate  stress,  and  ductility. 

The  beet  properties  were  obtained  with  an  alloy  containing  about  3%  cerium 
and  0.$3>  zirconium,  the  mechanical  properties  of  this  alloy  being  of  the  same 
order  of  magnitude  as  those  found  in  magnesium-aluminum  alloys.  Si  addition, 
these  alloys  east  well  and  give  sound  products. 
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Oliver,  D,  A.  and  Harris,  G,  T.  j Metallurgia,  34,  p.  293* 

Steel* 
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PROPERTIES  OF  THE  ALOMINtM^SlLICON  ALLOlB  AT  1EMPERA TUBES  IN  THE  REGION  OF  THE 
SOLIDUS,  A.  K.  Singer  and  S,  A,  Cottrell?  Jour.  Ins*  of  Metals.  ¥.  73,  pp*  33-54* 


The  tensile  properties  of  aluminum-silicon  alloys  (0-12#  Si)  were  determined 
at  temperatures  in  the  solidus  region  in  order  to  determine  the  mechanism  of  hot** 
Shortness.  Tne  duotility  rapidly  drops  to  aero  at  the  solidus,  but  some  strength 
remains  up  to  a point  about  half  way  between,  the  solidus  and  liquidus*  The 
extent  of  this  region  (above  the  solidus)  appears  to  be  an  Important  factor  in 
regard  to  the  hot— shortness  characteristics  of  the  alloys.  Up  to  the  solidus, 
the  decrease  lb  tensile  strength  with  increasing  temperature  is  greater  for  the 
alloys  with  larger  silicon  contents,  but  the  ductility  remains  high  in  all  the 
alloys  up  to  a point  just  below  the  solidus.  She  temperature  range  above  the 
solidus,  within  which  the  alloys  retain  some  small  degree  of  strength,  is  maximum 
at  approximately  1*£$!  silicon. 
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THE  MECHANICAL  PROPERTIES,  INCLUDING  CREEP,  CF  ALUMINUM  BRONZES  AT  ELEVATED 
TEMPERATURES,  E,  Voce,  Matallurgia,  V.  35*  So.  205,  PP*  3-9* 


Tensile  tests  were  carried  out  at  room  temperature,  250°C  and  400  Cj  cr-ep 
tests  at  250°C  and  at  400°Cj  and  notched  bar  impact  testa  at  room  temperature, 
200®C,  and  at  intervals  of  50°C  up  to  6O0°C. 

The  creep  properties  of  aluminum-bronze  were  compared  to  those  of  tin- 
bronze,  gun  metal,  and  Cu-Si-Mn  alloys.  Because  of  its  r esistanoe  to  oxidation, 
aluminum— bronze  appears  to  be  the  most  promising  copper  base  alloy  for  service 
at  moderately  elevated  temperatures.  In  regard  to  creep  resistance,  aluminum 
browse  is  inferior  "to  “the  silicon  alloy*  but  is  superior  to  the  tin-bearing  alloy# 
Tensile  test  reveal  that  the  presence  of  the  gamma  phase  does  not  diminish  the 
ductility  to  as  great  an  extent  as  is  popularly  supposed.  From  a comparison 
of  no  ched-bar  test  results,  it  is  evident  that  stabilization  of  the  extruded 
alloy  causes  a considerable  degree  of  embrittlement  at  temperatures  of  up  to 
450*C,  At  600°C,  the  alloy  becomes  tough,  due  to  the  presence  of  the  beta  phase. 
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CREEP  RESISTANT  ALLOT  STEELS,  S,  E.  Wolfs  on  and  *.  P.  Myahkovj  Hetallurgia, 
V.  33,  IftJfQL*  PP*  237-290, 


The  selection  of  steels  for  high  temperature  service  provides  many  engineers 
isith  problems  of  a complex  character*  It  is  well  known  that  steel  maintains 
comparative  permanence  of  properties  and  dimensions  at  atmospheric  and  moderate 
temperatures,  but  whare  high  temperatures  are  concerned  and  the  metal  is  subjected 
to  intermittent  heating  and  cooling,  as  in  high  tempesature  steel  steam  plant, 
the  phenomenon  of  creep  must  be  considered*  The  subject  has  been  given  consider- 
able study.  A more  recant  investigation  on  t he  behavior  of  alloy  steels  at  pro- 
longed high  temperatures  has  been  carried  out  and  reported  upon  in  Russia,  the 
main  results  of  which  are  given  in  this  article.  The  investigation  shows  that 
the  addition  of  molybdenum  to  steel  imparts  high  heat  strength.  Vanadium  l»s 
a similar  effect  on  alloy  steels  but  to  a lesser  degree. 
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MECHANISM  OF  CREEP  IN  METALS  (ALUMINUM) , W»  A.  Wood  and  H.  J.  Tapsellj  Nature, 
?.  158,  No.  4012,  pp.  415-'4l6. 


fh®  grains  of  a polycrystalline  metal  under  tension  break  down  into 
crystallites  characterized  by  widely  differing  orientations  and  by  a particu- 
lar lower  limiting  size  whioh  is  a constant  of  the  material.  This  has  been 
termed  “random  crystallite  formation".  Under  similar  loading  of  single 
crystals,  a dislocation  of  the  mosaic  structure  occurs,  but  the  aosiac  elements 
in  general  remain  parallel.  The  condition  has  been  termed  the  ”para_lel  cry- 
stallite formation".  Experimental  results  show  that  a polycrystallite  specimen 
in  creep  will  deform  like  a single  crystal  in  tension. 


A specimen  of  aluminum,  previously  annealed,  was  stretched  at  30O*C  in 
a normal  tensile  test  to  an  extension  of  Q.9%}  the  extension  was  completed 
in  two  minutes*  The  specimen  was  then  unloaded,  cooled  and  examined  by  x-rays. 
A similar  specimen  was  allowed  to  creep  under  a load  of  1/2  ton/sq.in.  at  the 
same  temperature  until  the  same  extension  ms  reached,  but  the  extension  took 
50  minutes*  X-ray  examination  showed  that  the  tensile  specimen  had  a random 
crystallite  formation,  while  the  creep  specimen  had  a parallel  crystallite 
formation. 


When  the  tensile  specimen,  after  unloading,  was  held  at  the  elevated 
temperature  for  the  same  time  as  the  creep  specimen,  no  appreciable  recovery 
occurred  In  the  structure. 
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A SMALL-SCALE  CREEP-TESTIBO  UNIT,  0.  ?.  Harris,  Ifetallurgia,  V.  34,  July, 
pp.  129-139. 


Much  research  -work  has  been  carried  out  to  devise  suitable  apparatus  and 
technique  -with  the  object  of  determining  the  strength  of  an  alloy  at  elevated 
temperatures,  particularly  resistance  to  creep  defowation*  further  work  has 
been  carried  out  on  ehorb-time  tests  in  order  to  accelerate  the  development 
of  a small-scale  oreep-testing  machine.  This  machine  is  described  and  some 
results  are  given  showing  the  form  of  the  strain-time  curves  obtained. 
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THE  E0I1  OF  INTERGRANULAR  BOUNDARIES  AND  THE  DEFORMATION  OF  METALS.  APPLICATION 
TO  CREEP  AND  FATIGUE  , Claries  Crussardj  Revue  de  Jfetallurgie,  ?.  43,  No.  11/L2, 
Nov.-Dee.  pp.  307-316. 


An  investigation  of  the  influence  of  grain  bouncferles  on  the  fatigue  and 
creep  properties  of  magneaiu,  aluminum,  and  sine.  It  is  concluded  that  there 
Is  no  amorphous  film  in  the  grain  boundary  in  annealed  metals.  It  is  believed 
that  at  small  stresses  internal  friction  is  caused  by  a micro-flow,  and  that 
ordinary  flow  has  both  tranaorystallins  and  intergranular  origins.  The  con- 
clusions are  based  on  a classification  of  different  types  of  creep  based  on 
the  heats  of  activation. 
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CONTRIBUTION  TO  THE  KNOWLEDGE  OF  THE  ALLOT  AL-Z N-MG-C U- OR,  Hladen  Fkic, 
Coapfc*  rend.  223,  pp.  727—729. 


The  alloy  examined  had  the  composition*  zinc  8.5,  magnesium  2.3,  copper  1.5, 
ehromlum  0.25,  iron  0.07,  and  silicon  0.0$  balance  aluMnum,  and  was  in  the  form 
of  14  mm,  bars  arxl  50  mm.  thick  pal  tee.  *he  variation  of  the  tensile  strength 
isith  the  temperature  was  plot  ted , and  showed  that  the  strength  of  tne  plates 
is  distinctly  less  than  that  of  the  bars  above  290QC  because  they  begin  to 
recrystallize  at  300°C  and  are  completely  recrystallized  at  320  C.  he  corresponding 
temperature  for  the  bars  are  380°  and  420°  and  500°C.  The  mechanism  of  agehardening 
was  investigated  by  radiocrystallography  on  two  sets  of  specimens  differently 
heat-treated  and  the  results  are  discussed. 
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fapsell,  H.  J. j Be*  Inqanieur  30,  p*  57* 


Measured  creep  rate  after  5 days  under  stress  of  8 ton/sq.in.  at  450°C 
of  47  eaaplea  of  rolled  steels*  Steels  varied  in  0 content  from  0*14  to  about 
0*4#j  no  correlation  of  creep  performance  with  C content*  Got  variation  in 
creep  rata  of  500 »1. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Retease  2003/12/04  : CIA-RDP80-00926A0^1 00040001 -4 


France  1946 


x 


A MICRO-M8CJENE  FOE  THE  MECHANICAL  TESTING  OF  METAL  WIRES  AMD  TEXTILES  Piarra 
Chevenardj  ”echn.  Moderns,  V.  38,  No.  21/22,  pp.  249-254. 


A miniature  machine  for  teasion  testing  wires  at  room  and  at  high  tempera- 
tures, dry  or  immersed  in  a liquid.  A screw  mechanism  extends  the  wire,  while 
at  the  other  end  of  the  wire  and  in  s erles  with  it,  i»  a steel  strip  whose 
deflection  is  proportional  to  the  applied  foraej  this  deflection,  and  the  screw 
motion  are  transmitted  to  a mirror  sotthat  the  two  motions  appear  at  right  angles 
to  each  other.  It  follows  that  the  light  spot  reflected  by  the  mirror  traces 
out  a force-extension  diagram. 
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P3™?  FRACTURE  OF  3TJKI  UHDEE  SUSTAINED  IOAD  AT  ELEVATED  TEMPERATURE. 
*og.  BlgMt,  V 3,  July  pp.  333-334.  * 


c.  SchjLUb, 


f rc  f?  general  information  with  regard  to  the  tendency  to  embrittlement 

specinsna  were  subjected  to  a 1000-hr  test  at  500°C.  Iapact  testa 
?,Ut,«th  b9f0re  aBi  aftar  1000-lw  test.  OonoluAlofls  thnt 
S^teW^i?Shrre6P  fr?!°  ■h,,"ld  118  °°«Pl«»nt*i  by  . oorrosponding 

Mhlbit  ° — t 1ftt,ritest  * «*»««  “tsrlal  should  not 

saablt  any  tendsnoy  to  mhrittlonsnt  or  to  fissurs  formation  In  the  notch 
similar  to  stress-corrosion. 
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GAS  TURBINES  AND  JET  PROFUISION,  F.  Probertj  Indian  Stag,  - British  Council 
Publication,  V.  120,  No,  5,  PP*  267-270. 


Data  on  materials  possessing  good  creep  properties  at  high  temperatures 
(including  information  on  the  Nimonlc  80  alloy)  are  discussed  in  relation  to 
the  production  and  design  of  high  temperature  machines. 
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EFFECT  OF  COLD  WORKING  ON  CREEP  STRENGTH,  H.  Zschokkej  Schweiser  Archiv.  V.  12. 
October,  pp,  297-304. 


_ Jk®  ki&fc  temP9ratura  creep  strength  of  three  1S-S  stainless  steels  containing 
Gb,  Ti,  Ta,  Mo  and  W is  investigated  in  relation  to  the  prior  cold  work  and  to 
the  rolling  temperature. 
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ON  THE  QUESTION  OF  THE  ABNORMALLY  HIGH  PLASTICITY  OF  CERTAIN  ZINCiALUMINUM 
ALLOYS,  A,  A.  "oojrrar  and  Z.  A*  Sviderskaya  (Izvest.  Akad,  Nauk  SSSR  pp.  1001-1004 
(in  Russian). 

Ainc-aluminum  alloys  containing  75-85#  zinc,  on  heating  to  100°-3Q0°C 
after  preliminary  quenching,  become  many  times  softer  and  more  plastic  than  the 
pure  component  metals  and  the  alloys  containing  0-75  and  85-100#  zinc,  heated 
to  similar  temperature.  The  unusual  increase  la  elasticity  is  observed  with  a 
granular  structure  but  now  Mth  a lamellar  one.  *he  following  explanation 
of  the  pehnomenon  i a given.  Plasticity  depends  on  the  mechanism  of  deformation, 
on  the  initial  capacity  for  deformation,  and  on  the  possibility  of  this  capacity 
being  restored  during  the  deformation  process  by  the  removal  of  work-hardening 
and  the  "healing*  of  sub-microscopic  sources  of  failure  which  arise  in  deformation. 
If  then©  is  a sufficiently  large  mutual  solubility  of  the  component  elements 
of  the  alloy  and  one  which  changes  rapidly  with  temperature,  mutual  solution  takes 
place  on  account  of  the  local  increase  in  temperature  and  the  reverse  profess 
of  separation  oacurs  on  cooling.  In  this  way,  as  a result  of  the  transference 
of  atoms  through  the  solution,  "healing*  of  the  sites  of  incipient  failure 
can  take  place. 
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THE  THEORY  OF  PLASTICITI—AN  OUTLINE  OF  WORK  BONE  IN  RUSSIA.,  W.  W.  Sokolovsky, 
J*  Appl.  Mechanics,  13  (l)  A1-A10 . 


Mathematical.  Russian  wofk  in  developing  the  Mlses-Hencky  theory  of 
plasticity  is  reviewed  with  special  reference  to  the  elastic-plastic  bending 
of  plates  and  shells,  the  plastic  state  of  plane  strain,  and  plastic  states  of 
plane  stress.  A bibliography  of  24  references  is  given. 
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the  influence  of  hate  on  the  resistance  of  metais  to  plastic  deformation, 

L-  D*  Sokolov  (Zhur.  Tekhn,  Fiziki,  16,  pp.  437-422  (In  Russian). 


Static  compression  tests  (at  rates  of  O.Ol  and  1.0  urn.  sec.)  and  dynamic 
tests  (et  an  average  rate  of  2000  mm/sec.)  were  carried  out  in  the  cold  and  at 
elevated  temperatures  on  20  mm.  high  cylinders  of  lead,  copper,  and  steels  of 
various  carbon  contents.  True-stress  curves  were  constructed  from  the  results. 
The  rate  coefficient  (i,e.,  the  ratio^  of  the  change  in  true  stress  to  change  in 
rat$  increases  with  rise  in  temperature  and  with  diminution  of  the  mp  of  the 
metal,  and  has  a single-order  value  for  an  increase  in  rate  in  the  ranges 
indicated  above. 
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TH5  PLASTIC  DEFORMATION  AND  FAILURE  OF  POLTCRYETALLINE  METALS  UNDER  TRNSTON-I 
Apparatus,  V.S .Averkiev,  O.  W.  Kolesnikov,  ?.  A.  Pavlov  and  M,  V.  Iakutovich| 
Zhur  Tekhn  Fiaiki  (In  Russian)  ?*  16,  No.  11,  pp«  1349*1356. 


The  range  of  testing  temperatures  lies  between  -195° C and  850°C,  ■while 
the  strain  rate  range  lies  between  2 x 10“*  cm/sec  and  6.4  x 10**  em/sec. 
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2LHJE*!*  ?V*Pv?  DSF0^TI0N  ™ HJLSTICITT  OP  COPPER  ALLOTS  AT  HIGH 
&*  V*  obylor  and  A,  I,  Chipizhenko,  Tavet.  Ifetally,  pp.  7095, 


Static  (1«300  mm/min.)  and  dynamic  (5  wj'sec.)  teats  were  carried  out  on 
wires  of  6-7  mm.  dia.  of  the  following  annealed  (1  hr.  at  600°C)  alloys  i 
brasses  with  63.38^  copper,  6212%  copper  and  57.55$  copper  ° 1.17$  lead,  and 

93I3i?rtSo?Per#  3*53*  tin*  remainder  zinc.  At  high  temperature 
(500  , 750  , 800  and  850  c)  the  plasticity  of  the  alloys  (as  indicated  by  the 
contraction  in  crosssection)  increases  with  the  rate  of  deformation.  The  results 
are  given  in  tables. 
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ELASTIC  AFTER  EFFECT  IN  PHDSPBOR  BRONZE  AT  IL0°C,  N.  N.  Davidenkov  and 
Q.  A,  Kuzmirskaya,  Zhur.  Tekhn.  Fiziki,  16,  pp.  1261-1270  (in  Russian) . 


An  investigation  was  carried  out  on  the  elastic  after-effect  in  specimens 
of  phosphor-bronze  strip  (0*5  mm.  thick)  in  tbs  form  of  beams  of  equal  strength. 
With  various  loads  on  the  end  of  the  strips,  the  change  in  the  angle  of  bending 
©f  the  end  of  each  strip  was  measured  at  H0°C  over  a period  of  1 It  hr*  It  was 
found  that  the  elastic  after-effect  increased  at  an  ever-dizainshing  rate  during 
that  time  and  that  in  a further  half  hour  it  reached  no  higher  value*  With 
increase  lh  stress  the  magnitude  of  the  absolute  elastic  after-effect  grass, 
while  the  relative  value  diminishes.  With  increase  in  the  degree  of  rolling 
(cold  working)  the  ela  tic  after-effect  Increases  both  absolutely  and  relatively* 
Annealing  sharply  reduces  the  elastic  after-effect  $ thus  an  hour’s  annealing 
at  160°C  of  a specimen  reduced  50%  in  thickness  by  rolling,  while  causing 
practically  no  change  in  hardness,  reduced  th©  elastic  after-effect  seven  times. 
For  practical  purposes  a low  temperature  anneal  is  recommended. 
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THE  mechanical  properties  cf  magnesium-rich  magnssium-aluminum-siiver  atlois, 

V.  G.  Kuznetsov  and  M.  A.  Skryabin,  Izvest,  Akad.  Nauk  SSSR  Khinu  pp.  557-568, 
(in  Russian) , 

The  Brine  11  hardness  of  magnocitm-rich  alloys  whose  compositions  lay  along 
three  radial  sections  (silver*  aluminum  * 4*1,  1*1*  and  1*4/  was  measured  (a) 
after  quenching  from  390°C,  lb)  after  alow  cooling,  (a)  after  natural  aging, 

(d)  after  artificial  ageing,  and  isohardness  curves  were  drawn.  Plasticity 
increases  with  increase  in  the  ratio  of  silver  to  aluminum,  while  the  region 
of  brittle  alloys  moves  in  the  direction  of  high  concentrations  of  alloying 
elements.  The  existence  of  a minimum  on  the  hardness  curves  of  the  magnesium 
solid  solution  is  established,  and  it  is  suggested  that  this  corresponds  to  a 
state  of  short-range  ordering*  Investigation  of  the  tensile  strength  and 
elongation  of  a series  of  cast  alloys  from  the  solid-solution  range,  at  250  ami 
300° C showed  that  the  best  mechanical  properties  are  obtained  with  additions 
©f  0.5-1,05?  silver  to  alloys  containing  3-55?  aluminum.  Among  these  investigated 
two  stand  out i (l)  that  containing  silver  0*5*  aluminum  4*24,  manganese 
0.40$  hhs  a tensile  strength  of  22,8  as  quenched,  22.8  as  slowly  cooled,  13.6 
at  250° 0 and  10,5  at  300® C with  corresponding  elongation  values  of  17.7,  12.1, 
23,4  end  29.5$j  (in  kg,/mm.2)  and  (2)  that  containing  silver  1.04,  aluminum 
3,09,  manganes  0.27$  has  tensile  strengths  { in  the  same  order  as  above)  of 
22.7,  23.3,  12.3  and  7.8  and  elongation  values  of  18,3,  20.9,  41.3  and  52.8. 
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JJEW,  HIGHLY  HEAT  RESISTANT  MATERIAL  wTHBRMIT0M0LLITE*, 
Akad,  Ifeuk  SSSR  Tekhn  (10)  1431-1437  (In  Russian).  * 


R#  I.  Pevznar,  Izvest. 


^hanaitoiHiilli te , obtained  by  Goldschmidt’s  thermit  process,  is  described. 
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fm  JNFLJ}EmE  OF  SMALL  IRON  CONTEND  ON  THE  PROPERTIES  OF  COPPER  AND  ALPHA  BRASSES. 
**  b'  ShpieMn»tskjr  and.  I.  L.  Rogel'berg  (Tsvot.  totally.  pp,  54-60  (in  Russian). 

S.  and  a,  studied  the  affect  of  mall  quantities  of  iron  (0.00 5-0.5*) 
on  tne  mechanical  properties  after  deformation  and  annealing,  the  grain  size, 

^ -w  cfrro^&a~resi*,fcance  of  copper  and  of  brasses  containing  5,  10,  15.  20 

BranS^n?  AoTt*  °f  iTan  on  ***  mechanical  properties  of  the  albys 

L80  , L08  , and  BL628  at  elevated  temperature  was  also  examined.  Iron 

in  copper  and  copper-zinc  alloys  increases  the  hardness  and  strength,  decreases 
the  elongation,  and  inhibits  grain  growth.  Iron  markedly  affects  the  elasticity 
of  brasses  at  elevated  temperatures.  Up  to  0,3%  annealing  at  600®450°C.  alloys 
lro^S^ei?  ^ °*15^  11011  haVe  propertiea  Practically  identical  with  those  of 
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TJffi  STATIC  AND  DYNAMIC  COMPRESSION  OF  BRASSES  HAVING  VARIOUS  ZINC  CONTENTS, 
L.  D.  Sokolov,  Shur.  Tekhn,  FizildL,  16,  pp.  1277-1282  (In  Russian). 


Static  compression  teste  at  a rate  of  1 am/seo.  and  dynamic  tests  at  a 
mean  fate  of  2000  mm/aec.  were  carried  out  on  brasses  containing  18,  25,  32, 

38  and  52%  zinc.  Troe-atreas  curves  were  obis  laed  which  enabled  a relation  to 
be  established  between  the  rate  (dynamic)  coeff the  temperature  of  the 
experiment  and  the  zinc  content  of  the  brass.  The  results  of  other  workers 
are  confirmed. 
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QUESTIONNAIRE  ROUTING  TO  MACHINES  AND  APPARATUS  FOR  MECHANICAL  TESTING,  F.  P. 
Ralyankin,  N.  n»  ^avidenkov , V.  D.  Kuznetsov,  I,  A . Oding  and  I*  V,  Kudryavtsev 
S,  V,  Serensen,  la.  B.  Fridman*-  E.  N.  Shevandin  (Zavod,  Lab.  12,  pp.  323-362) 
(In  Russian). 


Reports  the  answers  given  by  the  persons  ind iaated  above  to  questions  on 
the  prospects  for  the  development  and  invention  of  improved  machines  and 
apparatus  for  the  mechanical  testing  of  materials. 
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^ru^Jian  ^ S®ET*  E*  M*  Sharandin  (Zarod,  Lab.  12  pp,  736-753) 


«+J+^%t?nnine  *5®  aec^nical  Properties  of  thin  sheet,  S.  employed  the  method 
©f  statically  pressing  out  & circular  section  from  a round  specimen.  Tests 

^rf1C®rJr®d,out  steel>  aluminum,  copper,  brass  and  Duralumin.  The  method 
^ ^nie“®^;®ss  diagram  to  be  constructed  and  all  the  fundamental 
characteristics  of  the  material  to  be  determined. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For*Belease  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


United  States 


1947 


INTERGRTS TALLIME  COHESION  AND  THE  STRESS-RUPTURE  TEiST,  H.  H.  Bleakneyi  Proc. 
A.S.T.M, , V*  47,  No#  34,  PP*  575*595* 

After  presenting  a background  of  prior  "work,  the  author  discusses  evidence 
related  to  the  int ere rya talline  failure  of  metals,  as  well  as  the  causes  of  such 
failure*  Baaed  upon  this  evidence,  a hypothesis  is  advanced  for  the  explanation 
of  intercrystalline  failures  which  emphasises  the  role  of  oxidation. 
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INTERPRETATION  OF  CREEP  AND  STRESS-RUPTURE  DATA,  Francis  Foley,  Metal  Progress, 

"•  51,  No.  6,  pp.  951-958. 


A review  including  a discussion  on  the  mechanism  of  flow  and  rupture  in 
steels. 
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THE  PLOW  OF  METALS  AT  ELEVATED  TEMPERATURES,  PART  I,  II,  J.  H.  Hollomon  and 
J.  D.  Lubahaj  General  Electric  Review,  V*  50,  Feb.  April  , pp.  28-32,  44-50. 


The  combined  effects  of  temperature,  strain,  and  strain  rate  upon  the  stress 
which  will  cause  plastic  flow  a re  anlayzad  in  an  attempt  to  make  possible  the 
prediction  of  flow  characteristics  which  can  be  expected  from  a me  tal  under  a 
given  combination  of  those  factors.  An  expression  of  this  nature  is  derived 
frcsa  relations  between  stress  and  strain,  stress  and  strain  rat* , and  temperature 
and  strain  rate.  (This  expression  is  corrected  in  a later  paper  by  <1,  D,  Lubahn, 
Jhl.  of  Applied  Mechanics,  ASMB  Trans.  1947,  V.69,  pp.  A229-230).  Evidence  is 
offered  to  prove  that  the  stress  for  additional  strain  is  independent  of 
the  conditions  which  caused  the  prestrain  and  depends  only  upon  the  amount  of 
that  prestrain  and  the  conditions  prevailing  for  the  subsequent  test. 
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DERIVATION  OF  STRESS,  STRAIN,  TEMPERATURE,  STRAIN  RATE 
DEFORMATION,  J.  D.  Lub&hn;  Jour*  Applied  Mechanics,  V. 


RELATION  FOR  PLASTIC 
14,  Sept.  pp.  A229-230. 


Th©  derivation  and  correction  of  an  equation  for  the  stress  for  plastic 
flow  as  a function  of  the  temperature,  strain,  and  strain  rate  is  presented. 
T«e  correction  refers  to  the  equation  as  previously  presented  in  a'  paper  by 
J*  Hoilojaon  and  J,  D.  Lub&hn. 

A j 
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STRESS  RUPTURE  OF  HEAT  RESISTING  ALLOTS  AS  A RATE  PROCESS,  E.  S.  Machlin 
and  A*  S.  Ncwickj  Metals  Technology,  ?.  14,  No.  2,  February,  13  pp.  Also 
Aim  TP  No.  2137. 


The  theory  of  rate  proceaaes  developed  by  Eyring  and  others  la  applied 
to  the  evaluation  of  stress  rupture  for  the  case  of  three  heat  resistant 
alloys.  An  equation  is  derived  that  gives,  for  a given  composition  and  struc 
ture,  the  dependence  of  the  time  for  rupture  on  stress  and  temperature. 


The  basic  assumption  of  rate  process  theory  is  that  the  initial  reactants 
and  the  activated  complexes  are.  always  in  equilibrium.  Statistical  mechanics 
yields  the  equation i r » kTe”  Fa/kT  where  r is  the  rate  of  the  reaction. 


. h 

Fa  is  the  free  energy  of  activation,  T is  the  temperature,  k is  Boltzmann ’s 
constant,  and  h is  Plank’s  constant.  ^ Fa  is  increased  or  decreased  by  /Sr 
for  r in  the  positive  and  negative  directions  respectively  where  J"  is  the 
applied  shear  stress  and  ^ is  a temperature  dependent  factor.  The  stress 
rupture  time  tr  is  inversely  proportional  to  Vf  where  A+BT-D where  A and 

and  B are  constants  of  structure  and  composition,  r is  temperature,  and 
log  D - E + FT  where  E and  F are  also  constants  of  structure  and  composition! 
the  relation  of  D to  T was  obtained  empirically.  For  practical  applications, 
the  constants  A,  B,  E and  F are  obtained  experimentally.  Thus  for  a given 
metal,  t»  is  obtained  in  terms  of  CT ' and  T.  For  the  three  alloys  tested, 
it  was  found  that  the  equation  predicted  accurately  the  test  results  j the 
dependence  of  the  time  of  rupture  on  the  stress  and  temperature  was  verified. 
Therefore,  the  equation  is  useful  for  the  interpolation  and  extrapolation  of 
data  in  the  ranges  of  temperature  and  stress,  where  test  data  are  inconveniently 
obtainable , Since  both  o and  the  apparent  free  energy  of  activation 
& Fa(-Z  Fa  + kT  logeo)  have  the  same  value  for  transcrystalline  and  inter- 
crystalline  failure,  it  appears  that  both  types  of  failure  are  caused  by  the 
same  rate  process  mechanism,  and  that  a correlation  exists  between  creep  and 
stress  rupture. 


Since  the  equation  obtained  shows  the  relation  of  the  logarithm  of  rupture 
time  versus  stress,  it  follows  that  there  is  a theoretical  basis  for  the  us® 
of  semilog  plots  for  stress  rupture,  in  preference  to  the  commonly  used  log-log 

plots. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  RePRTse  2003/12/04  : CIA-RDP80-00926A0G41 00040001  -4 


United  States  1947 


T h >£  fl-  7 


PIEBIcriSO  CBiEP  SBBIOTH,  P.  0.  MaY.tty,  Betel  Prcarese,  r.  51  Ane  p.  959-960. 


Beferring  to  the  attod  for  predicting  creep  strength 
Sproule  ia  the  March  issue*  the  author  suggests  caution,  in 
lower  temperatures. 


proposed  by  Kelvin 
any  extrapolation  to 
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COBHELATIOS  OF  TiSNSIOM  OKESP  TEST  WITH  RELAXATION  TSSTS,  Paper,  S.  P.,  Jour, 
of  Applied  Mechanic  a,  Trans.  ASMS  Vo.  69,  Jam,  P.A,  135-A-142. 
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DISLOCATION  THEORT  AS  APPLIED  BI  N.A.C.A.  TO  THE  CREEP  OF  METALS,  A,  S.  Nowick 
and  E.  A.  Ifachlinj  Jour.  Applied  Physics,  V.  18,  No.  1,  pp.  79-87. 


An  equation  for  the  steady  state  rate  of  creep  in  pure  annealed  poly-crys- 
talline metals  is  derived  on  the  basis  of  the  dislocation  theory  and  of  the 
theory  of  rate  processes. 

The  dislocations  are  generated  by  the  formation  of  an  activated  complex 
configuration  in  a small  region.  The  rate  of  generation  is  shown  to  be  the  rate 
determining  process.  Limitation  of  the  direction  of  motion  of  large  groups 
of  atoms  results  in  the  presence  of  a large  negative  entropy  of  activation  far 
the  process#  fhen  originally  generated,  the  dislocations  are  probably  just 
one  atom  long.  The  lowering  under  stress  of  the  potential  energy  barrier  is 
calculated  in  terms  of  "back-stress’*  and  of  the  constants  of  the  material. 

The  creep  equations  yield  calculated  values  which  match  closely  the  experimental 
data  for  Al,  Cu,  Fe,  Sn,  and  Zn. 
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PREDICTING  CREEP  STRENGTH  IN  METALS,  Kelvin  Spronlej  Ifetal  Progress,  V.  51, 
No*  3,  March,  pp.  441-442,  440B. 


The  stress-temperature  curves  of  many  common  metals  and  alloys  are  suffi- 
ciently parallel.  After  the  construction  of  a chart  containing  information 
cm  other  nonferrous  metals,  a rough  stress-temperature  curve  for  copper  alloys 
can  be  obtained.  This  is  done  by  drawing  a line  parallel  to  the  trend,  with 
any  known  value  as  a starting  point. 
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STRESS  RUPTURE  CHARACTERISTICS  OF  VARIOUS  3TEEIS  IR  STEAM  AT  1200°F,  J.  T.  Agnew, 

0*  A,  Hawkins,  and  H,  L.  Solberg,  Engineering  Experiment  Station,  Purdue  University 
Research  Series  Mo,  101,  %y,  62  ppa. 


Aa  investigation  iinrhioh  snail  tans  lie  specimens  made  from  low-carbons 
C-Moj  2-1/456  Cr-1$  Moj  555  Cr-Mo-Sij  9%  Cz-Sfc-3ij  1255  Or | IS*  Gr»8$  Nij  25* 
Cr-2C$  Hij  and  5%  Cr-lfo-Tl  sues  steels,  were  placed  in  a steam  reaction  chamber 
at  1200  P,  and  stressed  in  tension  for  periods  of  time  ranging  from  10  hours 
to  7700  hours,  *ime  to  rupture,  elongation,  reduction  in  area,  depth  of  seal* 
layer,  and  type  and  angle  of  fraoture,  33  ref# 
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STABILITY  CF  STEEL  AT  ELEVATED  TBIPEBATOIBS , A.  B.  *ild.r  aM  1.  D.  Tyaon, 
Steel*  v.  It,  Oct,  20,  jp>.  S6-H9,  108,  111*  9 


Scope  of  extensive  research  program  being  conducted  on  high  temperature 
piping  materials  at  National  ®ube  Co.,  Lorain,  Ohio, 
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CAST  HEAT  lESISTANT  ALLOTS  OF  THE  26%  Gr~20%  Ml  TYPE,  PART  I,  Howard  S.  Aveiy 
anl  C,  «,  Wilks,  ^aerican  Society  for  Petals  Preprint  No.  16,  1947,  To  be 
published  in  trans.  Ibr  1948, 


Data  cover:  mechanical  properties  at  roc®  temperature t stress-rupture  and 
creep  properties  from  1200  to  2000cFj  thermal  expansion?  resistance  to  car- 
burization and  hot  gas  corrosion?  and  several  sd  acellaneous  properties.  The 
HK  grade  is  suggested  for  general  hot-gas  corrosion  resistance.  It  is  also 
well  suited  for  carburizing  service  when  fortified  with  about  2%.  silicon. 
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CAST  HEAT  RESISTANT  ALLOTS  OF  THE  1$%  Cr  35%  Hi  TYPE,  Howard  Avery  and  Norman 
Matthews | Trans.  ASM,  7.  38,  pp.  957-1022. 


An  extensive  analysis  of  the  properties  and  performance  characteristics 
of  the  ”HT:'  type  cast  alloys  is  presented  (and  significant  comparisons  are  made 
with  the  RHH”  type  alloys)  as  an  aid  in  determining  the  applications  in  which 
they  migfct  offer  superior  service*  The  "HT*  alloys  were  found  in  general  to 
have  superior  creep  strengths  at  1400°F  (about  8000  pel  for  0.0001#  per  hour) 
but  eho-wed  about  the  same  creep  strengths  as  the  HH  alloys  above  1600*^.  Although 
the  *HT"  alloys  were  less  resistant  to  attack  by  hot  reducin’  sulphurous  gases, 
they  had  better  resistance  to  carburization,  and  had  superior  hot  ductility 
for  increasing  carbon  content. 

^he  effeot  of  restrained  contraction  due  to  oyclio  temperature  service 
is  discussed  with  emphasis  upon  the  resulting  thermal  fatigue. 
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COBALT  BASE  AND  NICKEL  BASE  ALLOTS  FOR  ULTRA  HIGH  TEMPERATURE,  F.  S.  Badger,  ir 
and  F.  0.  Kroft,  Jr.j  Mstal  Progress,  V.  52,  September,  pp.  394-402. 


This  paper  represents  a collection  of  high  tengperature  test  data  on  a iraal 
of  cobalt-base  and  nickel-base  alloys  used  during  the  war  for  critical  portion* 
of  high  temperature  equipment . These  tests  include  aging,  short-tine  tensile, 
stress-rupture,  and  oarburisation  tests.  Tables,  figures  and  photomicrographs 
are  included* 
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SCFJ  AL™I*7i^AGNJSI5«-2I»C  AT. LOTS  AT  TEMPERATURES  FROM  90 

IwSVm  H*J^ober*  ^adquartere  Air  Materiel  Command. 

Translation  Ko.  F-TS-1058-RE,  Feb.  15  p.  * 


SISJ  Si’S* USKXiVS  S^.th>t  COM>0r  lapro”d  thB  orMEi  >«•*»■»«>•■ 
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TENSILE  STRENGTH  OP  ALUMINUM*  EXPERIMENTAL  DETERMINATION  OF  VALUE  AT  THE  MELTING 
POINTj  Giordano  Brunij  Metal  Industry,  V.  70,  No*  4,  PP*  71-72. 

The  tensile  strength  of  aluminum  at  660°C  -was  found  to  be  550  psi  in  the 
solid  state*  ®oth  the  annealed  metal  end  rolled  metal  curves  for  tensile  strength 
versus  temperature  converge  toward  that  value  at  the  melting  point. 
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THE  CREEP  CHARACTERISTICS  OF  COPPER  AND  SOME  COPPER  ALLOTS  AT  300,  400  and  500*F. 
Burfchoff,  H*  L.  ani  Blank,  A.  I.,  ASTM  Proc.  V.  47  Pp  725-753,  discussion  p.  754. 


Electrolytic  copper,  oxygen  free  copper,  deoxidized  copper,  arsenical  copper, 
red  brass,  admiralty,  aluminum  brass.  Naval  brass,  3%  silicon  bronze,  phosphor 
bronze,  1.15  M,  .23  P,  98.57  Cu  alloy  and  98.09  Cu,  1.11  Ni,  0.51  Te,  0.23  P 
alloy  were  tested.  Creep  data  including  total  creep,  creep  rates  and  relative 
creep  strengths  are  shown  at  300,  400  and  500°F,  Tbnsile  properties  and  nota- 
tions on  mirostructure  of  the  test  materials  before  and  after  creep  testing 
are  given. 

Test  Results  t — 

I.  yhe  coppers  - Of  the  fbur  types  of  coppers,  arsenical  copper  has  the  greatest 
creep  strength.  Deoxidized  copper  ranks  second,  and  electrolytic  copper  and 
oxygen-free  copper,  whih  have  very  close  creep  properties  rank  third.  This 
order  applies  to  both  annealed  and  hard-drawn  tempers. 

The  Harked  superiroity  of  the  arsenical  copper  over  the  other  coppers 
is  largely  derived  from  its  much  greater  stability  with  regard  to  softening 
at  elevated  temperatures.  The  creep  teats  which  were  made  on  the  deoxidized 
copper  as  stretched  1 and  6%  after  the  final  anneal  are  summarized.  The  effect 
of  the  1%  stretching  is  insignificant  at  all  three  test  temperatures,  but  the 
6%  stretching  produces  a definite  increase  in  creep  strength,  particularly 
at  300°F.  The  strengthening  produced  by  the  cold-work  diminshes  with  increasing 
temperature  of  exposure. 

XX.  Red  Brass  - The  annealed  material  is  shown  to  be  superior  to  the  two  drawn 
tempers  at  500°F. 

XXX.  Admiralty  and  aluminum  brass  - The  creep  characteristics  for  annealed 
tempers  of  these  two  alloys  are  similar  to  those  of  70-30  brass,  Xhe  tin  and 
aluminum  in  these  alloys  contribute  little  creep  strength  in  annealed  tempers. 

The  influence  of  grain  size  for  the  annealed  alloy  is  insignificant.  The  creep 
properties  of  both  alloys  in  drawn  tempers  are  closely  associated  with  their 
softening  characteristics  at  the  three  elevated  temperatures. 

IV.  Naval  Brass  - ^he  creep  rates  for  the  two  tampers  of  this  alloy  at  300*F 
are  nearly  e^ual  Jm  for  stresses  in  the  vicinity  of  11,000  psi.  For  stress  less 
than  this  the  annealed  material  has  the  greater  creep  resistance.  For  stresses 
above  11,000  psi  tbn  drawn  material  has  greater  creep  resistance.  At  20,000 
psi,  the  annealed  metal  had  entered  a stage  of  accelerating  creep  rate  while 
the  drawn  material  at  24,900  psi  still  extended  at  a decreasing  rate  at  the  end 
of  the  test  period. 

The  stress-creep  rate  curve  for  the  drawn  temper  of  this  alloy  at  500° F 
shows  an  accelerating  rate  of  creep. 

V.  3%  Si  Bronze  - Additional  data  agrees  very  well  with  previously  published  wor  k. 

VI.  ^^^gd^gpp^|^a^2?(2^/T2^3P:€ji-A«flrDP80aoOM&Srt0$d0dll4tl»dtly  superior  to 
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that  as  drawn  for  stresses  betLow  about  15,000  pat.  For  higher  stresses  the 
trend  with  raspeoi  to  temper  is  reversed. 

For  stresses  up  to  at  least  10,000  psi  at  400® F,  the  annealed  material  is 
definitely  superior  to  that  as  hard  drawn. 

VII,  Age-hardenable  copper -nickel  phosphorus  and  coppe r-nickel-pho sphorus- 
tellunium  alloys  were  found  to  have  very  high  creep  strength.  Severe  cold 
working  of  the  copper-nickel-phosphorus  alloy  after  hea t-tr eat:  ? • nt  produces  *he 
greatest  resistance  to  creep.  Both  alloys  are  susceptible  to  embrittlement  for 
conditions  of  exposure  which  are  severe  with  respect  to  stress  and  temperature. 
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THE  APPARENT  INFLUENCE  CF  GRAIN  SIZE  ON  THE  HIGH  TEMPERATURE  PROPERTIES  OF 
AUSTENITIC  STEELS,  0.  L.  Clark  and  J.  W.  Freeman j Trane.  A.S.M.,  7,  38,  No.  19, 
pp*  148-179. 


Tbs  effect  of  grain  else  on  the  high  temperature  strength  characteristics 
of  four  Austenitic  steels  (18-8,  18-12  + Cb,  25-20,  and  25-12)  mas  determined 
from  short-time  tensile,  creep,  and  stress-rupture  tests  at  temperatures  of 
up  to  1800  F,  Broad  generalisations  could  not  be  made  since  the  effect  varied 
from  one  Austenitic  steel  to  another  and  other  changes  (such  as  the  appearance 
of  an  unknown  phase)  had  a marked  influence  on  the  mechanical  properties. 

Only  slightly  superior  high  temperature  (above  1000°F)  creep  and  stress-rupture 
strengths  for  the  18-8  alloy  were  obtained  with  large  grains j however,  for  the 
other  alloys  tested,  the  coarser  grained  structures  were  many  times  stronger 
bat  less  ductile  than  the  fine  grained  steels.  The  author  suggests  that  a 
better  combination  of  high  temperature  strength  and  ductility  might  be  possible 
if  more  information  were  available  on  the  unknown  phase  which  accompanies  fine 
grains  in  these  latter  alloys. 
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SIRESS-RUPIUHB  TEST  OF  5%  CHORMIUM  STEBIS  WITH  MOLYBDENUM  AND  TITANIUM,  Oeorge 
F*  Comstock.  Metal  Progress,  v.  51  AprH,  p*  610-611 ♦ 

Questions  the  validity  of  Information  concerning  the  h±gh**teaperature 
strength  of  5%  Or  (Mo  + Ti)  steels,  reported  by  0.  L*  $l*rk  in  Ueceabor  1946  issue. 
Mr*  ^lark’s  reply  Is  included. 
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NICKEL-CHROMIUM  ALLOYS  FOR  GAS  TURBINE  SERVICE,  G,  A.  Crawford,  Transactions 
of  the  ASMS,  v.  69,  Aug*  p.  609-612, 


Two  nickel-base  alloys  for  gas  turbine  applications  at  temperatures  upto 
1500°F  and  possibly  higher.  Inconel  X is  a wrought  material,  readily  forged 
and  welded,  with  high  rupture  strength  at  all  -temperatures.  The  second  aL loy 
is  a oast  material  primarily  suited  for  attended  service  applications  requiring 
high  creep  resistance  in  the  neighborhood  of  1500®F. 
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A MEPALLDHOICAJ-  INVESTIGATION  OF  LARGE  FORGED  DISCS  OF  IOW-CARBON  N-155  ALIOT, 
Howard  C.  Cross  and.  freeman j NAG&  Technical  Note,  No.  1230,  April  20  pp* 

A stud/  of  the  creep  properties  of  three  large  forged  discs  of  low  carbon 
M-155  at  room  temper  attire,  1200°,  1350®,  and  1500  F*  One  diwc  wae  tested  in 
the  as  forged  condition,  the  other  two  in  f he  solution  treated  and  aged  coislitLons 
At  12GO°F  the  as  forged  disc  has  properties  superior  to  those  of  toe  other  discs. 
At  1350®F,  the  properties  are  almost  equal,  particularly  at  the  lower  stresses. 

At  150Q°F  the  heat  treated  and  aged  discs  are  superior,  particularly  at  the  lower 
stresses  where  the  deformation  rates  are  small.  Aging  at  135 0®F  rather  than  at 
1500°F  produces  higher  strengths!  some  of  the  beneficial  effects  still  remain 
at  150CTF. 

The  impact  strength  aral  ductility  decreased  after  creep  testing  at  1200° ,o 
1350°,  and  1500°F.  The  tensile  strength  increased  after  creep  testing  at  1200 
and  1350®?,  but  decreased  slightly  after  creep  testing  at  1500°F. 
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EVALUATING  HIGH  HEAT  PROPERTIES  OF  STEEIS,  Herbert  Dobkin,  Steel,  v.  120.  April, 

p.  86-87,  120,  122,  124. 


The  significance  and  methods  of  measuring  elevated-temp eratur e properties 
of  various  steels*  the  type  of  materials  generally  used  in  higfr-teaperature 
applications. 
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SHE  DEVELOPMENT  OF  A TORBOSUPKRCHAROER  BUCKET  ALLOT,  B.  Epremlamj  Trans.  ASM 
V,  39,  No.  1,  pp«  261-280. 


, , . order  to, obt^in  an  alloy  which  would  be  suitable  for  the  high  temperature, 
nigh  stress  service  required  of  turbosupercharger  and  gas  turbine  buckets,  the 
effect  of  variations  in  the  amounts  of  chromium,  nickel,  tungsten,  ar*i  molybdenum 
,,s  cobalt-base  alloys  was  determined.  The  composition  of  an  optimum  alloy  was 
determined;  designated  as  X63,  it  had  the  following  composition*  C 0.4-0. 5$, 
to  0,5^,  Si  0.5$,  Or  0.25$,  Ni  10$,  Mo  6$,  Co  balance.  This  allqy,  chosen  on 
tm  basis  of  rupture  test  data,  was  subjected  to  additional  tests,  to  determine 

P8*  at  1500°F)  arri  duotility  (12$  elongation  for  one 
^l4n4  wL s*ren^th  °f  1Artlnch  ^notched  charpy  bar  (25  ft. lbs. 
tiffin  Jt*?  (18.4  x 10“6  in/in/°C)  thermal  conductivity, 

capacity* fatiew 
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HIGH  TEMP  ERA.  TUBE  DISK  FORGING  ENVELOPMENTS  FOR  AIRCRAFT  GAS  TURBINES,  L.  B.  Fonda, 
Steel  Processing,  v.  33*  A-ug.  p.  469*473,  4S6,  491,  50C-502. 

^ype  1-40  turbine  wheel,  with  its  buckets,  comprises  the  high  temperature 
rotating  parts  of  the  jet  engine  powering  the  P-S0  airplane*  Bursting  tests 
on  turbine  wheel  blanks  and  bucketed  turbine  wheels*  Circumstances  behind  this 
investigation,  the  type  of  equipment  used,  the  various  alloys  and  forging 
proctices  investigated,  and  comparison  of  the  results* 
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AN  INVES TIQA TI ON  CF  TIffi  HIGH  TENPEPATOKE  PROPERTIES  OF  CHROlffUM  BASE  ALLOTS  AT 
1350°F,  J.  W,  Freeman,  E.  E.  Reynolds,  and  A.  I.  Ihite*  NACA,  Tech,  Note,  No. 
1314,  May,  21  pp. 

Five  chromium-base  alloys  sere  rupture  tested  at  high  t emperatures . The 
rupture  strengths  of  55  Cr  - 25  Fe  - 20  Mo  and  of  60  Cr  - 25  Fe  - 
15  Mo  are  extremely  high,  that  of  the  55$  Cr  alloy  being  73,000  psi  at  1350°F, 
5h©  60$  Cr  alloy  ie  promising  as  a turbine  bucket  alloyi  it  contains  less  than 
0.05$  carbon  and  about  0.6$  silicon.  The  alloy  can  be  machined  and  fabricated, 
and  techniques  have  been  sorted  out  for  the  casting  of  buckets.  The  55$  Cr 
alloy  has  the  drawback  of  possessing  poor  room  temperature  properties. 
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HEAT-RESISTANT  ALMHS  FOR  USE  IS  JET-PROPULSION  ENOIHES,  J.  W*  Freenan,  S.  *. 
Reynolds  and  4.  E.  White*  Jour.  Aero.  Balance , V.  14*  Dec.  pp.  693-702. 


Compositions  and  mechanical  properties  are  listed  for  some  twenty  alloys. 
Their  use  is  discussed. 
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CREEP  TESTS  Of?  SOME  EXTRUDED  LEAD  AJfD  I£AD~ALL0T  SLEEVES  AND  TAPES 
S,  M.  Arnold,  and  <1,  M.  Boutonj  Proc.  ASTlf,  V.  46,  pp.  990-1024.  * 


G.  R.  Uohn, 


The  report  covers  extensive  creep  tests  with  particular  emphasis  on  long 
. *t  n ^ours),  "L<jh  stress  tests.  Test  specimens  were  from  commer- 

cial lead  eable  sleeves  (of  6 different  c expositions ) and  from  a number  of 
experimental  leed-allor  tapes.  The  tests  were  performed  at  80-85°F  (exdeot 
for  a very  few  at  20  F)  en  directly  loaded  flat  specimens  of  3*  gage  length. 
The  authr os  found  that  for  high  stress  use  (above  750  psi)  the  0.9  percent 
antimony  and  3 percent  tin  alloys  shows d the  greatest  resistance  to  creep j 
however,  for  low  stress  applications  chemical  lead  showed  the  best  resistance. 
For  a maximum  stress  of  100-150  psi  the  chemical  lead  specimens  showed  no 
measurable  creep  after  60,000  hours } all  other  alloys  evidence  some  creep  in 
that  time  even  for  very  low  stresses. 
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THE  STRESS  RUPTURE  AND  CREEP  PROPERTIES  OP  ff-AT  RESISTANT  GAS  TURBINE  ALLOTS, 
Nicholas  J*  Grant}  Trana.  ASM,  V*  39,  pp*  368-403. 


A largo  number  of  rupture  and  oreep  tests  at  1500°  to  1800®P  (8X5°  to  980°C) 
and  at  stresses  from  TO00  to  15,000  psi  in  creep  and  15,000  xsct  to  35,000  psi 
in  rupture  were  made  on  a aeries  of  Titallium-base  ( c obal  t~chrOT&ui*^oiybdemm ) 
and  nickel-chromiumrcobalt-iron  base  alloys*  The  variables  studied  primarily 
were  tha  affects  of  increasing  amounts  of  carbon  and  nitrogen  on  the  hot  strength 
and  ductility  of  these  alloys,  the  role  of  heat  treatment  and  aging,  the  relation- 
ship of  the  stress  to  the  rupture  time  and  to  the  minimum  creep  rate  measured  in 
both  rupture  and  creep  tests.  An  important  relationship  was  shown  to  exist  be- 
tween time  at  temperature  and  the  resultant  ductility  at  fracture. 
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STRUCTURAL  VARIATION  XM  (MS  TURBINE  ALLOTS  REVEALED  BT  THE  STRESS-RUPTURE  TEST, 
Nicholas  J.  Grant,  Tsana.  Soc*  Metals,  v*  39,  p»  335-359. 


Si  order  to  determine  uhy  occasional  oast  high-temperature , high-atrsngth, 
alloya  of  the  Co-Cr-Mc»~Ta  system  failed  to  produce  consistent  results,  the  effect 
of  Ids©  soli  preheat  and  me1aL-ca3ting  temperatures  on  rupture  properties 
nas  studied  in  precision  investiment  casting.  A distinct  relationship  exists 
among  the  casing  temperature  of  the  mold  and  metal,  the  structural  variables  of 
the  alloy,  and  rupture  and  ductility  properties. 
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Grant,  N,  J»,  Tr&ns*  ASM  39,  p*  281 


Cobalt-base  alloys* 
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(to  b?JoSSj).f0r  0Up,,rEllO7S  f0r  UB.  to  g*.  turbine., 
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SBPBRUXd©,-  PART  II,  Walter  Hildorf,  we3tern  Jfechinery  and  Steel  World, 
v*  38,  Sopt.  p.  126*129  • 

i 

Con  dudes  summary  of  the  properties  of  16-25-6  alloy  (16$  Cr,  25%  Rl» 

Ho)  as  affeoted  by  various  treatments « Some  of  the  properties  are  charted  and 
tabulated  in  comparison  with  other  high-temperature  alloys* 


i 
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MXOTS  FOR  SEVERS  HIGH  TEMPERATURE  SERVICE,  W,  C,  Leslie  and  D,  J.  McPherson, 
Engineering  Experiment  Station  %ws  (Ohio  State  feiverflty),  v.  19,  Dec.  p.  42-47. 


Past  developments.  Work  at  Ohio  State  on  tiiakan  I6-25-6  alloy 
(vr-Hi-Mo  steel)  and  on  Cr»*Ti  binary  allqya. 
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T.  8.  Ss|  »hys.  Rev.  71,  p«533* 


Toriion  creep)  of  ppret  aluminum  mith  reference  to  grain  bcuMary  relaxations . 

• i . , /|  ■ / , ' 
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CREEP  DEFLECTIONS  IN  COLUMNS,  Joseph  Marine j Jour.  Applied  Physics,  V.  18. 
No.  1,  pp.  103-109. 


A rational  theory  of  creep  deflation  in  columns  is  applied  to  the  inter- 
pretation of  preliminary  tests  on  a 3S-H  aluminum  alloy  column.  An  equation 
for  the  maximum  creep  deflection  is  given  in  terms  of  the  load,  time,  column 
length,  flexural  rigidity,  creep  rate,  and  initial  deflection.  The  calculated 
values  are  in  agreement  with  the  experimental  data. 
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CREEP  IN  BD T VALVE  SPRINGS,  Alberto  Orefftcs  and  Luigi  Loc&ti,  Metal  Progress, 
o*  51 1 Feb*  p*  269*270 • 


Creep  behavior  of  small  helical  steel  springs  under  special  applications 
exists  at  175  P*  Its  effect  is  revealed  in  the  loss  of  load  in  needle  valve 
springs  in  the  fuel  injector  of  diesel  engines.  Average  test  readings  of  four 
types  of  spring  wire,  after  coiling  and  pretreating  in  various  ways. 
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TM  MSTALLURQIGAL  ASPECTS  OF  QAS  TURBINE  WHEELS  AND  NOZZLES.  E.  M.  Phillips. 
Society  of  Automotive  ^ineere  ^reprint,  Oct.  12  ppa.  ” * 

History  of  the  development  of  satisfactory  alloys.  Tables  and  charts  show 
comparative  properties  and  photomicrographs  show  satisfactory  structures. 
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THE  1350°  F.  STRESS  RUPTURE  PROPERTIES  OF  TWO  WROUGHT  ALLOTS  AND  THREE  CAST  ALLOTS 
E.  E,  Reynolds,  J.  N.  Freeman,  and  4.  E,  White.  National  Advisory  Caanittee 
for  Aeronautics  Technical  N0te  No,  1380,  Nov,  23  p. 


®yptur e-test  characteristics  det engine d for  two  wrought  alloys,  NR-82 
(6059  modified  low  carbon)  and  NR- 84  (W- 155  modified  low  carbon)  | and  three 
precisloa-tfast  alloys,  NR-71  (X-40),  NR-87  (Co-Cr-Ni  base,  9%  Mo)  and  Nl-90 
(Co-Cr-Ni  base  5%  Me,  5%  W).  *he  two  wrought  alloys  were  tested  in  the  solu- 
tion treated  and  aged  eonditioh  and  the  oast  alloys  were  aged  before  testing. 
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SOME  1000  J*  STEAM  PIPE  MATERIALS,  *rnest  L.  Robinson,  *merican  Soc. 

for  Mach*  %g.  Advance  Copy,  Paper  47-*~74»  10  pge.  Available  from  General 

Electric  Company. 


Long-time  creep  and  rapture  test  results  on  an  M©~V  alloy  in  comparison 
•with  low  Cr-lfc  oompoaitions. 
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HIGH  TEMPERATURE  METALS,  L,  N.  Rowley  and  B.  0.  A.  Skrotzki,  Power,  r.  91, 
Oct,  p.  79-94. 


Recent  developments,  beginning  with  a review  of  fundamental  principles . 
Structure,  properties,  testing,  temperature  effects,  and  design,  typical 
compos itiona  and  properties. 
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PRJSC IPITA TION-HAHDENBD  ALLOTS  FOR  OAS  TURBINE  SERVICE.  PART  I,  METALLURGICAL 
CONSIDERATIONS.  PART  XI,  DESIGN  AND  APPLICATION  DATA,  Howard  Scott  and  K.  B. 
Gordon,  transactions  of  tbs  ASMB,  v.  69,  Aug.  p.  5S3-591j  593-599. 


^election  of  base  alloy  and  hardening  agent,  choice  of  heat  treatment  for 
optimum  properties,  and  the  use  of  short-time  tensile  and  creep  rujbpure  tests 
in  evaluating  the  effects  of  composition  and  heat  treatment  variables.  *he  ersep 
rupture  properties  of  K42B,  Biscaloy,  Refractal oy  26,  and  Refsactaloy  70  in  the 
form  of  design  curves  for  each  alloy  at  one  or  more  temperatures. 
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HA.HC&S  AL10XS  TOR  HIGH  TEMPEIATORE  SERVICE,  W.  o.  Cray,  Transaotlons  of  the 
AMSE,  t*  69,  Aog.  p.  569*580. 


Physical  properties  of  various  alloys  in  the  ffcrged  and  oast  fora. 
Applications. 
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^linigan,  A,  E,  Tedaen,  L*  F and  Dorn,  Trans.  A BCE  171  # pp  213. 


CorafE  rison  of  creep  properties  of  fall?  hardened  sheet  specimens  of  three 
alnasimm  alloys. 
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BEAT  RESISTANT  ALLOT  CASTINGS  OF  THE  nHHB  TIRE,  F.  Wilson,  Alloy  Casting 
Bulletin,  Bee.  p.  1-9* 


The  significance  of  certain  specifications  and  test  procedures,  and 
available  Information  on  the  properties  of  the  "HH"  type,  which  contains  25% 
Cr  and  12#  Si. 
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JET  ALLOYS  TESTED  BY  RAPID  SPINNING  AT  HIGH  TEMPERATURES,  Scientific  American, 
V.  177,  178,  No.  2,  pp.  77-78 j 79* 

Discs  of  the  alloy  material  are  spun  at  35,000  rpm  at  1400®F  until  failure 
takes  place. 
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lKSttWmos*  USES  SEW  JET  METAL  TEST,  Aviation  «»,,  y.  7,  March  p.  W. 
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CHEEP  AND  CHSKP-EUPTUHF,  BESTIRS,  Q,  7.  Smith,  W,  0,  3enx,  and  H,  F.  Miller, 
Steel,  v*  121,  Deo*  p,  38-90. 


Description  of  specimens,  temperature  control*,  test  stands,  general 
prooddurea,  and  use  of  data.  (Based  on  data  presented  at  annual  ASTM  meeting, 
Atlantic  4.ty,  N.  J.  1947).  ' 
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CREEP  AND  CREEP  RUPTURE  TESTING 
Amertcan  Society  for  Testing  Jfet 


C*  7-  G.  Ben*,  end  &. 

erlals,  Proc.  y.  47,  p.  6X5-635. 


^Itle  only* 


Miller, 
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MEASURING  CREEP,  Q.  R.  Gchn,  Ball  laboratories  Record,  v.  25,  Aug.  p,  311^313/ 
Creep  mmsurenent  on  sections  of  cable  sheath. 
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OBSERVATIONS  ON  CONDUCTING  AND  EVALUATING  CREEP  TESTS,  W.  Siegfried?  Jour.  Iron 
and  Steel  Inst.,  V.  156,  No.  2,  June,  pp.  189-207. 

A description  of  sustained  load  tests  on  various  high  temperature  alloys, 
including  notched  specimens. 

The  effeots  of  testing  time  on  deformation  and  on  notch  toughness  are  dis- 
cussed. Notch  toughness  data  are  supplied  for  various  steels. 
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THE  CREEP  OF  HE  HALS,  B»  Orcnaan,  West  o ' Scotland  Iron  anfl  Steel  Institute, Jhl* 
t*  54j  p*  93“^^  41b»  p*  03“*92* 


From  the  'Viewpoint  of  the  physicist  rather  than  that  of  the  engineer  or 
metallurgist*  50  raf « 
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Theory 
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MECHANICAL  PROPERTIES  OF  METALS,  N,  F,  Mott,  Nature  160,  Nov*  pp.  696-698* 

A general  description  ia  given  on  the  Mechanical  properties  of  metals  -which 
■were  discussed  at  the  conference  in  Bristol,  England  during  July  2-9,  1947* 

The  subject  of  interest  are  tin  theory  on  dislocations,  plastic  flow  and 
precipitation* 

On  the  theory  of  transient  creep,  Andrade’s  and  Orowan*s  Equations  are 
given  and  on  the  viscous  creep  the  work  of  Zener,  Wood  and  Tapsell  are  reviewed. 

Bie  following  works  on  internal  friction  are  reviewed: 

1.  Snolk’s  work  on  elastic  a fter  effect  in  iron, 

2*  Gukllet's  experiment  on  gold-copper  alloys. 

3*  Burger’s  discussion  on  recovery  and  recrystallization. 

The  following  works  on  diffusion  and  precipitation  are  reported* 

1.  Jfeyering’s  work  on  the  oxidation  of  silver  containing  aluminum  in  solid 
solution. 

2*  Ouiner’s  analysis  of  usual  types  of  precipitation* 
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HIGH  TEMPERATURE  ALLOTS*  DEVELOPMENT  FOR  GAS  TURBINES,  William  Griffiths; 
Jfetal  Industry,  V.  71,  No*  18,  pp.  359-342. 


The  significance  of  creep  curves  is  discussed  in  relation  to  actual  service 
performance*  The  fracture  time  is  usually  a misleading  concept  in  regard  to  the 
choice  of  a high  temperature  material;  materials  with  low  constant  creep  rates 
at  the  desired  temperatures  are  best.  The  tertiary  creep  range  should  be  avoided 
in  actual  service.  Damping  capacity  and  fatigue  data  are  of  in?>ortance  in  de- 
termining tte  choice  of  a high  temperature  material*  Data  are  furnished  on 
austenitic  steels  and  on  Nimonic  alloys. 
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CREEP,  Andrade,  E.  da  C.,  J,  Phys.  Radium,  Ser-3,  8,  3-3*26  Hev. 

Froa°h  to  thQ  Prench  ^ieal  Society.  She  author 
Ph«nomenonof  creep  from  the  physicists * and  engineers’ 

*******  thft  interP«^lon  Us  terms  of  the  behavior 

described  P^epar^°"  and  Properties  of  single  ejystals  are 

described,  and  the  dislocation  theories  of  Taylor,  Becker  and  Orowan  are  reviewed. 
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<a*P  a®3131!*10  ALLOSS^  0.  Burns)  Metellurgu,  V.  35,  June, 

A general  review  of  the  high  temperature  creep  of  both  ferrous  and  eon- 
rerrous  alloys. 
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ANDRADE’S  CREEP  LAW  AND  THE  PLOT  OF  ZINC  CRYSTALS,  A.  H.  Cottrell  and  ?.  Ayterkinj 
Hatnre,  V.  160,  No.  4062,  Sept.  pp.  328-329. 


In  order  to  apply  Andrade’s  creep  law  to  plastic  flow  for  single  crystals, 
several  modifications  In  tbs  apparatus  are  necessary.  Notably,  the  shear  stress 
acting  on  the  glide  planes  la  the  glide  direction  must  be  maintained  constant j 
therefore  a lever  device  which  relaxes  the  load  as  the  specimen  extends  is  wsed. 
Thus  instead  of  obtaining  constant  load  or  constant  tensile  stress  data,  the 
results  are  directly  and  accurately  obtained  for  constant  shear  stress.  The 
results  of  tests  on  several  zinc  crystals  in  the  fora  of  wires  are  expressed 
in  terms  of  shear  strain  (on  the  glide  planes,  in  the  glide  direction)  as  a 
function  of  time  of  loading.  The  fora  of  Andrade’s  equation  for  constant 
tensile  stress  is  modified  for  constant  shear  stress  to  I » T0  + Bt^' * ♦ nt, 
where  Y is  the  total  shear  at  time  t,  T0  is  the  instantaneous  shear  accompanying 
loading,  and  B and  n are  coefficients  or  flow. 

Experimental  results  fit  the  equation  closely,  and  for  the  ease  where 
n * 0,  ttie  variation  of  1 with  tA/3  is  accurately  linear. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926/W031 00040001  -4 


England  1947 

mmim  HEAT  RESISTING  MATERIALS,  Barber,  Machinery  Iloyd  (Overseas  Edition) 
v«  19,  July  19,  p.  87-90. 

Problems  inv- died,  and  conditions  and  applications  to  be  taken  into 
consideration  in  choosing  heat  resisting  materials » 
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CHEEP  AND  FATIGUE  AS  AFFECTED  BY  GRAIN  BOUNDARIES , Charles  Cruss&rdj  Metal 
Treatment*  ?.  14,  Autumn,  pp*  149-160. 


An  Investigation  of  the  influence  of  grain  boundaries  on  the  fatigue  and 
creep  properties  of  aagenslum  and  zinc. 
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OP  VARIOOS  INDUSTRIAL  LEADS,  J.  Neill  Greenwood  and  J.  H.  Cole, 

Ms  tailor gia,  ?,  36,  September,  pp.  233-235.  * 

The  effects  of  traces  of  On,  Bi,  Cd,  Sn,  Sb,  As,  Pe,  Zn,  S,  N±,  Ag,  and  Co 
in  Fb  were  investigated  in  relation  to  the  creep  rate,  some  impurities  increased 
the  creep  rate  while  others  decreased  it,  but  the  changss  were  not  necessarily 
progressive*  Refined  industrial  leads  were  compared  to  synthetic  samples  in 
regard  to  their  creep  rate.  It  was  found  that  the  total  impurity  content  of 
industrial  lead  is  no  guide  to  behavior  under  prolonged  stress.  A 100  day  test 

a ®^re®a  of  50°  P®*  cuggested  for  classification  purposes,  with  the  time 
yo  2JS  extension  as  a criterion. 
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ABNORMAL  CREEP  IN  CARBON  STEELS,  J.  Qlenj  Jour.  Iron  and  Steel  Inst.,  V.  155, 
April,  pp.  501-512.  9 ’ 


Short  time  creep  tests  have  been  carried  out  on  fine  grained  low-carbon 
Steele  containing  0.4  - 1.5*  Mn,  0.01  - 0.15*  Si,  and  0 « 0.11*  Moj  the  A1 
content  did  not  exceed  3 lbs./ton.  A uniform  ferritic  grain-size  was  maintained. 
Weep  data  were  taken  at  450°C  with  a stress  of  9 tons/sq.in.  for  five  days. 

The  results  indicate  that  the  alloying  elements  1 fa.  Si  and  Mo  reduced  the  creep 
rate  thereby  counteracting  the  abnormally  high  creep  resulting  from  the  aluminum 
additions.  Aluminum  maybe  used  as  a deoxidizer  in  coarse-grained  steels  without 
the  additions  of  Mo,  Mn,  and  Si,  since  the  creep  rate  is  abnormally  large  only- 
in  the  fine-grained  steel.s 
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GOHiSSPorffiEMCE  OK  THE  PAPER  - ABNORMAL  CREEP  IN  CARBON  STEELS,  Jnl.  of  ths  Iron 
and  Steel  Institute,  v.  157,  Lee.  p.  579-536. 


Correspondence  of  W B.  BrooJ®,  W,  E.  B^dgett  and  H.  W,  Kir3d3y,  relative  to 
paper  by  J.  lea  (April  1947  issue).  Bardgett'a  contribution  consists  of  ex~ 
tensive  experinental  data  on  effect  of  treating  with  Si  with  no  Ai  additions* 

of  treQtiQg  with  Ai  with  no  Si  additions}  and  effect  of  treating  with  Al 
In  the  presence  of  Si,  Author's  replies. 
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BRITISH  HIGH  TEMP  FEATURE  STEEIS  TOR  GAS  TURBINES,  C.  Cyril  fell.  Steel,  v.  120. 
JUne  23,  p,  101,  132. 

Propertiee  of  the&loys. 
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SOME  PROPERTIES  OF  TITANIUM  STEELS,  L.  Northcutt  arri  »,  McLean,  Jhl  of  the 
Iron  and  Steel  Inst*  v.  157,  A=tc.  p,  492-512. 


he  effects  of  up  to  b%  Ti  on  th®  structure  and  properties  of  plain  carbon 
steel  containing  0.1  to  1.0*  C,  and  four  low-alloy  steels  (Cr,  Mb,  to,  to,  Cr, 

N±5  were  investigated,  “ertieal  sections  showing  the  constitution  of  the 
Fe-Ti-C  system  at  constant  If  contents  ware  prepared  front  he  results  of  aicro- 
examination,  hardness  tests,  and  thermal  analysis.  Results  of  tensile  tests  at 
room  and  at  elevated  temperatures,  in  conjunction  with  hardness  tests  on  quenched 
and  tempered  specimens  are  summarised.  Results  of  other  workers  on  the  elimination 
of  quench  and  strainSaga  hardening  by  31  have  been  to  a great  extent  confirmed. 
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HIGH  CREEP  STRENGTH  AUSTENITIC  GAS-TURBINE  FORGINGS,  D.  A*  Oliver  and  0.  T.  Harris, 
Engineer,  v.  183,  May,  p»  46&-4f>9. 


Cijaraoteristies  required  for  gae -turbine  use*  ^ha  properties  and  chemloal 
compositions  of  fife  British  steels,  %ecial  problems  in  the  malting,  easting, 
forging,  heat  treating*  mAohlnlng,  inspection,  and  testing  of  solid  rotor  forgings* 
(lo  be  continued)  (Condensed  from  paper  presented  to  Institute  of  Narine  Engineers, 
April,  1947).  !’ 
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HIGH  CREEP  STRENGTH  AUSTENITIC  QAS  TURBINE  FCROINGS  (CONCLUDED)  D.  A.  direr 
and  B,  X.  Karris,  Engineer,  v.  183,  June  6,  p*  502-503. 


Results  of  exparimental  sort  on  creep  of  Q.18B  end  R.20  steels.  The 
use  of  creep  data  for  solid  rotor  foigLng#  and  the  present  state  of  gas  turbine 
development  from  the  metallurgical  point  of  view,  General  observations  on  the 
creep  testing  of  material#  at  elevated  temperature . (Condensed  from  paper 
presented  to  Institute  of  Marine  Engineers,  April  1947), 
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GAS-TURBINE  FORGINGS  - DEVELOPMENT  OF  HIGH-CREEP  STRENGTH  AUSTENITIC  STEELS 
£•  A.  Oliver  and  G.  T.  Harriej  Iron  and  Steel,  V,  20,  No.  7,8,  pp.  333-336* 


a ensile,  creep,  and  fatigue  data  at  roost  and  at  elevated  temperature# 
on  austenitic  steels  and  Kimonic  SO. 
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diver,  D.  A.  and  Harris,  G.  I.j  Srano.  Inst.  Mar.  Engrs.  20,  pp.  333,  339 


Developmsnt  of  new  creep  resistant  austenitic  steels  by  Willi** 
Jessqp  and  Sons,  Ltd. 
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METAL  CREEP,  A.  H.  Sully,  Research,  Vol  1. 
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C.j  Second  Hatfield  Memorial  lecture*  J.  Iron  and  Steel  Inst.  156,  p 321. 
Axis t antic  steels  developed  by  Orarcm-Firth  Besearoh  Labs. 
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Sachokke,  H,  E.  and  Niehus,  JC*  H.j  J.  Iron  and  Steal  Inst.  156,  p.  271, 
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BIBLIOOMPHT  ON  CREEP  AND  FEAT  RESISTING  STEELS  (COVERING  THE  PERIOD  1937  to 
1947).,  Jnl.  of  the  Iron  and  Steal  Institute,  v.  156,  July,  p.  338-369. 


Bibliography  compiled  in  connection  with  paper  on  steels  for  use  at 
elevated  temperatures,  by  0,  Sykes. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Reiease  2003/12/04  : CIA-RDP80-00926A0031 00040001  -4 


vi  V*- 

France  1947 


CHEEP  AND  FATIGUE  AS  AFFECTED  BY  GRAIN  BOUNDARIES,  ^harlee  Crussard,  Metal 
Treatment,  v.  14#  Autumn,  p.  149-160. 


Work  on  the  role  of  grain  boundaries  in  creep  and  fatigus  -with  particular 
reference  to  the  hexagonal  metals,  zinc  and  magnesium.  18  ref.  Presented 
at  meeting  of  La  Societe  Franc&ise  d©  Hgtallurgie . } 
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CALCULATION  OF  T HE  TENSILE  JSTRKS92H  OF  METALS  Am  ITS  DEPENDENCE  OW  THE  HATE  <W 
LOADING  AMD  msKBEATUHE,  Albert  KochendftrJPer,  JfctalXfaoraehung,  V,  2,  Jfo.  6, 
pp,  173-136* 


The  6 trees -strain  carve  and  the  tensile  strength  of  face-centered  cubic 
polyorystalB  are  derived  frost  single-crystal  data,  and  in  relation  to  the 
strain-rate  and  tan^perature.  the  method  Is  applicable  to  bodgr-centared— cubic 
materials  even  if  no  single-crystal  data  are  available,  but  is  not  applicable 
to  hexagonal  materials  in  that  ease.  Calculated  values  for  copper  and  alxadaus 
are  in  good  agreement  with  the  experimental  data* 
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CREEP  TESTS  ON  CHROMIUM  MANGANESE  VANADIUM  STEED  ALLOYS,  Raul  Brea,  Headquarters 
Air  Materiel  Cannaai,  Wright  Field,  Translation  F-TB-1864-R©,  S«pt.  3 p. 
(Translated  froa  report  of  B.M.W.  ylugaotorenbau  B.abH,  March  1945)* 


^emperaturee  of  exhauat-gaa  turbine  blades  were  reduced  by  cooling  to 
eptroxiaately  500  to  620°C.  Based  on  this  reduction  in  teaperature,  teete  on 
blades  of  Gr-Jfa-V  steel  alloys  sere  nade.  Creep  teste  fbr  100  hr.  shosed 
1%  total  elongation. 
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the  creep  behavior  cf  sche  abminum  and  magnesium  allots  at  temperatures  between 

and  180° C,  Franz  Bollenrath  and  Hanna  Or  fiber)  Meta Ilf or a chung,  V.  2,  No.  4, 
pp.  104-111 » Translation*  Headquarters  Air  Materiel  Command,  No,  F-TS-1058-Re . 
February,  ys  pp. 

300  hour  tests  of  4$  Cu,  1$  Mg  aluminum  aLloyj  1-6$  Mg,  2-7%  Zn  alter! hum 
alloy)  9.5$  Si  aluminum  alloy,  5.85$  Al,  2.59$  Zn  magnesium  alloy, 
and  3,53$  Al,  0.5$  Zn  magnesium  alloy.  The  aluminum  alloys  were  wrought*  the 
magnesium  alloys  were  cast.  It  was  found  that  the  tensile  properties  of  the 
aluminum  alloys  after  creep,  were  markedly  dependent  on  the  creep  test  tempera- 
ture. Becker’s  relation  between  stress  and  temperature  for  a given  creep  rate 
was  shown  to  be  inapplicable.  The  creep  properties  of  the  alloys  containing 
copper  were  found  to  be  superior  to  those  of  the  copper-free  alloys  at  tempera- 
tures above  120°Cj  the  magnesium-rich  alloys  were  found  to  have  a low  creep 
resistance  at  the  higher  temperatures. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Reiease  2003/12/04  : CIA-RDP8O-OO926A0ft31 00040001  -4 


Germany  1947  a 

-v-  * 

Ifessner , O.H.C. j Ukerdie  Dauai^tandffeztgkeit  von  Zunklegierungen . 

i 

Creep  properties  of  Bias  and  its  alloys. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Retease  2003/12/04  : CIA-RDP80-00926AW31 00040001  -4 


0 .(.  A 

Candda  1947  - 

THE  DEmOPMENT  OF  A TURBOaStJFERCHA EGER  BUCKET  ALLOT,  E.  Eprendan,  Canadian 
Jfet&la  St  Metallurgical  Industries,  v*  10,  Jan,  p.  22-25-31 


Experimental  data  obtained  in  the  development  of  a cobalt-basd  alloy  for 
turbosupercharger  bucket  application.  (Paper  presented  to  American  Society  for 
Metals,  November  1946), 
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HIGH  TEMPERATURE  TESTIB3>  PAST  I.,  W.  S.  Kuhn,  Canadian  Metals  and  Metallurgies! 
Industries*  v.  10,  May,  p*  20-52,  43. 

?he  effect  of  high  temperature  on  aetala  and  how  to  plan  an  intelligent 
teat  program,  (to  be  continued). 
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Italy  1947 


m PROVE  DI  SCORSE^NTO  HfTBRRQTOS.  INFLUENZA  IJBLLE  IMTEERDZIOFI  DI 
SOLEEGIIAZIONE  E DI  RISCALDAiffiSTO  EOLLE  FROPRIEXA  DI  SCOERBffiNTO.  (An 

Interrupted  Creep  lest.  Influence  of  Interruption  of  Heating  and  of  Application 
of  Load  on  the  Process  of  Creep).  L.  Matteoli  and  An^^iai,  La  Mstallurgla 

Italians,  v*  39,  %rch-April,  p.  71-61. 

fiffeota  of s iaultaneoufl  and  of  separate  brief  interruptions  of  the  above 
were  investigated  for  a steel  oonttning  0*20^  C,  Q.711&  Ma,  0*73%  Cr,  and 
0,27%  Mo.  A 150-hr.  and  a 1000-hr.  test  at  500°C  -were  applied. 
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M MWItKEHW  Wg  MOTiSIE  STAJUSOOBTSH  (8-.lopa.nt  of  B»t  Jto.irtMt 
steels/  *.  j,  Zuithoff,  Mstalen,  v,  1.  April*  p.  133-138. 

to  th?im^i2nf^0f+7ar^S  ^ ^Utant  steels  with  social  attention 
2??  1x1  8trffKth  at  high  temperatures  during  the  past  five  Tears 

of  alloys  for  tarbosuporcba  rgers  and  aricrtfft  gas  turbines.  * ^ 
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BRITISH  INTELLIGENCE  OBJECTIVES  SUB  0034MITTEE,  Japanese  Metallurgy.  ; 
Alloys  for  Gas  Turbinas,  Rocket  Nozzles  and  Lines.  (Report  No,  BIOS/, 
Gr»  4to  pp,  12,  London  H»M*  Stationery  Office. 


gh  Temperature 
P/PR/583) 
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Haasia  1947 


VARIABILITI  or  THE  STRESSED  STATE  OF  MATERIALS  IN  TBI Es  Rshanitsyn,  A*  R.  ■ 

J*  %oh»  Phyo,  USSR  17,  Sd»  7,  pp*  491-6,  (in  Russian)  copy  from  Physics  Ahs. 
1684,  1948, 


A study  i»  of  the  behavior  of  bodies  displaying  creep  characteristics, 
from  she  standpoint  of  arbitrary  representation  of  the  structure,  for  a non- 
uniform  substance  occupying  the  pores  of  the  mate  structure.  In  contrast  to 
the  usual  representation  of  absolute  elasticity  of  tte  solid  framuork,  providit* 
a linear  relationship  between  stresses  and  deformations,  and  olarifying  wily 
the  reversible  processes,  the  solid  substance  of  ths  body  takss  on  properties 
characteristic  of  non-elastic  bodies*  Consequently,  several  sell-knosa  facts 
concerning  the  behanrior  of  plastic-elastic  bodies  under  alternating  stress 
can  be  simply  interpreted.  A graphical  solution  of  the  problm  is  given. 
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A SfODl  OP  THE  RELATIONSHIP  BETWEEN  RESISTANCE  OF  MEBLIS  OR  AMORPHOUS  BODIES  TO 
PLASTIC  DEFORMATION  ANDTHK  SPEED  AND  TEMPERATURE  OF  DEFORMATION,  L.  i).  Sokolovj 
Zhur.  lefchn.  FizikI  (la  Russian)  V.  17,  No.  5,  pp.  543-540. 


An  investigation  of  the  true  stresses  produced  in  a variety  of  metallic 
and  nin-matallic  materials  when  sub.jeoted  to  static  and  dynamic  compression  testa 
at  various  temperatures. 
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Russia 


1947 


DEPENDENCE  OF  THE  HEAT  RESISTANCE  OF  ALUMINUM  AILCKS  ON  THEIR  COMPOSITION  AND 
STRUCTURE,  (In  Russian)  A,  A,  Boehvar#  Izvestiya  Akademii  Nauk  SSSR  Gtdelenie 
Tekhnicheskikh  Nauk  (Bulletin  of  the  Academy  of  Sciences  of  the  tE»SR,  Section  of 
Technical  Sciences#  ^ot»  p*  13&9*1384» 


A rapid  awtiliazy  -method  for  high-temperature  performance  determination  is 
proposed#  based  on  the  gradual  change#  -with  time  cf  loading#  of  the  sise  of 
impression®  obtained  by  forcing  a macro  or  mloro-indenter  under  constant  load 
into  the  specimen.  On  the  basic  of  data  obtained  by  the  above  method  and  also 
by  standard  creep  testing,  it  is  believed  that  the  heat  resistance  of  alloys 
results  from  heterogeneity  of  their  eiystal  structures#  and  also  may  be  caused 
by  the  formation  of  screen  or  skeleton-like  inclusions  of  solid  phases  on  the 
grain  boundaries. 
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' 1 

■ -v  - ■ • *- 
f*  -O- 


A\ 


Zharoupomy  Splav.  (Reat  Resisting  Alloys),  (BOOK)  7ol.  3,  I*  I*  Kornilov. 
120  pps  • Acade^r  of  Sciences  of  the  B3SR,  Moscow,  USSR, 


Results  of  theoretical  and  experimenta}.  investigation  of  the  meet  important 
factors  in  developing  heat-resisting  alloys*  Solid  solutions  of  iron  with  a 
series  of  alloying  elements  were  studied  thoroughly,  particularly  regions  of  ths 
constitution  diagram  liiich  include  heat  resistant  materials.  It  is  shown  that 
the  ternary  system  Fe-Cr-Al  represents  the  most  important  combination  of 
elements  for  use  between  800  and  1500*6.  Two  alloys  have  been  developed  and 
introduced  industrially  In  the  USSR,  replacing  the  Ni-Cr  alloys  and  platinum. 

4&  ref* 
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i £ CiJ  vj  \ ^ 


M5KH  IMPACT  TESTING  OF  STEEIS  AND  ALLOTS  AT  HIGH  TEMPERATURES  (in  Basslan) 

A.  B,  Al'tman  and  G.  V,  ^stnlin.  Zavadskaya  Laboratorlya  (Factory  Laboratory), 
v,  13,  Oct,  p*  1218-1221,  * 


A specially  designed  furnace  and  testing  apparatus.  Results  of  testing  of 
carbon  steel,  with  and  without  0.23  Pb,  from  800  to  1200°C,  and  of  18-8 
stainless  steels  containing  Ti,  and  also  W,  at  20,  600  and  700®G. 
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C0RRELA&0N  OF  TENSILE  CREEP  TEST  WITH  RELAXATION  TESTS,  living  Roberts t Jour. 
Applied  Meoh»,  Y.  16,  June,  p.  268. 

•••■/.  \\  , • 

^hia  paper  shows  that  srAytical  solutions  to  the  bolt  relaxation  problem , 
based  upon  empirical  creep  data  equations,  say  be  obtained  by  direct  substitu- 
tion rather  than  by  differentiation  and  integration,  as  tbus  doen  by  Soderberg 
(Trans,  AS?®,  V#58,  1936,  pp.  733-743)  and  by  Popov  and  Housner  (Jour.  Applied 
Ifa^h.  1947,  p.  A-135  and  p.  A-352), 
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PLASTIC  PLOW,  CHEEP,  AND  STRESS  RELAXATION.  I?  * ANOMALOUS  FLOW  AS  AN  ORDER* 
DISORDER  TRANSITION,  Charles  Ifeakj  Jour.  Applied  Physios.  ?.  19,  No.  11, 

Nov.  pp.  1082-1091. 


Plastic  systems  show  effects  of  steric  hindrance  at  rest,  which  results 
Ifc  a molecule  preventing  its  neighbors  from  occupying  certain  positions  and 
introduces  a certain  degree  of  orientation.  Under  stress  mayy  more  positions, 
resulting  from  the  rotation,  are  forbidden  to  a mole  cule  in  motion.  In  order 
to  make  more  positions  available,  it  la  necessary  for  the  system  to  increase 
its  volume  under  stress,  and  a change  from  a state  of  greater  order  to  one  of 
greater  disorder  results.  Based  on  ihia  ooncept,  equations  relating  the  strain- 
rate  at  constant  temperature  to  the  stress,  change  in  volume,  and  degree  of 
order-disorder  are  developed.  The  changes  in  entropy  and  interaction  energy 
accompanying  the  strained  state,  are  expressed  by  a generalized  partition  function. 
This  concept  of  anomalous  flow  is  extended  to  viaeo-elastie  effects  for  ays  teas 
with  rubber-like  elasticity. 
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United  States  194® 

J*  G.  Lsschen,  R.  P.  Carreker  and  »J.  H.  Holloman j Metals  Tech*  Pub*  2476. 
Theory  on  nucleation  and  growth  of  slip  bands. 
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D,  Beldenreich  and  W*  Shockleyj  Report  on  Conference  on  Strength  of  Solids, 
p«  60,  Phys.  Soc.,  London. 

Study  of  slip  bands  in  creep. 
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United  States 
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B-  °rOSB*  **•*».  V.  19.  No.  3, 


appllStlon^f1a'1o^SItt?’  ?'*017  °f  tfanalent  •«*<*».  caused  by  the  sudden 
application  of  a oonatant  load  or  a constant  deformation,  was  presented  Tr> 

toe  present  paper,  the  theory  of  steady^state  behavior  uid™ alto^tong  l£d 

baeis^of  ttrSchlSiS^r^^10"  ?fJ“*  T“ratll«  to<ly  i«  established  cn  the 
relation  JT?. 1 properties  of  the  system,  and  of  the  stress-strain 
ela  J.on  toioh  is  governed  by  the  principle  of  superposition. 
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CAST  HEAT-EESXSTAOT  ALLOTS  OF  THE  26%  Cr-20*  Hi  TYPE,  Howard  Avery  and  Charles 
Wilks*  Trans#  ASM,  Ho#  16,  pp.  529-5S1. 


The  26%  Cr  **  20^  Hi  cast  alloys  hare  been  examined#  The  r o om- temps ra  tore 
mechanical  properties,  the  carburization  and  corrosion  resistance,  and  the 
Stress  rupture  and  creep  properties  in  the  760-1095°C  temperature  range  are 
discussed. 
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United  States  1948  ?b,c* 

TRANSIENT  PLASTIC  DEFORMATION,  R.  P.  Carreker,  J.  G.  Lesoben  and  J.  D.  Lubahnj 
Metals  Technology,  V.  15,  Ho.  6,  Sept.  8 pp.  (ABE  TP  No.  2477). 


Experiments  ire  a undertaken  to  confirm  the  existence  of  transients  in  the 
strain  rate  which  occur  whenever  the  applied  stress  is  suddenly  changed  from 
me  stress  level  to  anotherj  the  discontinuity  in  the  strain  rate  is  followed 
by  a gradual  approach  to  an  equilibrium  value.  Creep  tests  were  carried  out 
on  lead,  copper,  and  aluminum,  and  the  strain  rate  was  measured  optically. 

In  addition,  stress-strain  and  strain-time  curves  were  obtained  from  tensile 
tests  conducted  on  similar  specimens. 

The  results  indicate  that  the  magnitude  of  the  transients  may  be  quite 
large.  CyM.e  loading  produced  more  deform tion  than  the  maximum  lead  employed 
would  have  produced  during  the  same  period  of  time.  It  is  to  be  expected 
that  as  the  length  of  the  cycles  beoomes  greater  than  the  duration  of  the 
transients,  the  effeot  of  the  transients  beoomes  less  important.  *he  mechanical 
equation  of  state  is  shown  to  be  a special  case  of  the  nuoleation  theory  which 
successfully  predlctied  the  transient. 
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AN  INVESTIGATION  OF  CREEP  FRACTURE,  AND  RENDING  OF  LEAD  AND  DEAD  ALLOTS  FOR 
CABLE  SHEATHING  - SERIES  1946,  Curtis  W.  ^oHins,  Uhlv,  of  111,,  Eugineergin 
Experiment  Station,  %Lletin.  Series  No.  378,  July,  1.  90  ppa. 


Results  of  creep  tests  on  strip  and  full  sections  of  lead-cable  shea  tiling. 
Lead  alloys  shew  considerable  recovery  during  cyclic  loading.  Data  are  given 
which  may  account  for  the  wide  difference  in  the  amount  of  creep  obtained  la 
laboratory  test  b and  field  tests.  Stress-rupture  tests  in  which  less  of 
ductility  as  time  for  fr&ctuze  la  increased  ia  vary  marked.  Bending  machines 
for  testing  t he  bending  resistance  of  sheathing  in  atrip  form  or  extruded  on 
cables.  The  larked  superiority  of  the  arsenical  leads  ia  shown  by  both  strip 
and  cable  bend  testa. 
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SOME  EFFECTS  CF  AFPLIED  STRESS  ON  PRECIPITATION  PHENOMENA,  W.  L.  Finlay  and 

W.  R.  Hibbard,  Jr. j Metals  Technology,  V.  15,  No.  6,  Sept.  18  pp.  (AIME  TP  No. 2470). 

It  Is  believed  that  precipitation  and  solution  shearing  Movements  constitute 
structural  weaknesses  which  might  cooperate  with  applied  stresses  to  facilitate 
plastic  deformation.  It  is  also  believed  that  the  hydrostatic  pressure  affects 
significantly  the  degree  of  disregistry  across  the  matrix-precipitate  interface 
and  consequently  affects  the  age-hardening, 

binary  systems  were  investigated,  12*  Zn-Al  and  456  Cu-Al.  The  effects 
of  uniaxial  tensile  creep  at  high  aging  temperatures,  and  of  hydrostatic  pressure 
daring  aging  at  high  temperatures  were  investigated. 

It  was  found  that  solution  shearing  ffeoilitates  plastic  deformation.  It 
was  shown  that  precipitation  does  not  increase  the  tensile  creep  extension  of 
1$,  Cu-Al,  but  increases  that  of  12*  Zn-Al,  as  does  solution  shearing.  This, 
presumably  because  transformation  mechanisms  are  complex  in  the  former  alloy, 
and  simple  in  the  latter}  the  111  planes  must  participate  In  the  shear  in 
order  for  the  creep  extension  to  occur,  and  precipitation  shearing  must  affect 
those  planes  in  order  to  contribute  to  the  creep,  hydrostatic  pressure  tests 
show  that  aging  Increases  coherency  (and  hardness)  in  the  12*  Zn-Al  alloy  and 
reduces  coherency  (and  hardness)  in  the  75S  A1  alloy. 
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A STUDY  OF  THE  PROPERTIES  OP  0.5^  CHROMIUM  -0.5*  MOLYBDENUM  PIPE  STEEL.  R.  C. 
Fitzgerald,  A.  B,  Wilder,  G,  ¥.  Smith,  and  A.  B.  White,  Waldim  Jour.*  V.  27. 
Sept,  pp.  457s-469a.  ' * 


An ^ investigation  of  the  mechanical  properties,  including  creep,  and  of  the 
fabricating  characteristics  of  this  high  temperature  steel,  reveals  the  properties 
and  characteristics  to  be  essentially  the  same  as  those  of  a 0 .$*  molybdenum  steel. 
However,  resistance  to  graphitisation,  to  oxidation,  and  to  embrittlement  is  good. 
Excellent  creep  properties  -were  obtained  in  tests  at  IGOO^F. 
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HIGH  TEMPEMTURS  PROPERTIES  OP  ROTOR  DISKS  FOR  GAS  TURBINES  AS  AFFECTED  SI 
VARIABLES  IN  PROCESSING,  J.  w.  'reeaan,  H.  C.  Cross,  and  K t,  Eeynodls 
aal  W,  F«  Simmons.  American  Soc . f or  Testing  ^teriala,  Advance  Reprint  iron 
Proc.  of  the  Ajaer*  $oo*  for  Costing  Materials,  48,  36  pps. 


Results  of  higtetemperatnr r teat®  on  24  large  forged  disks  of  eight  teat 
resisting  alloys,  both  low  and  high  alloy*  Short-time  tension,  rupture,  creep, 
and  stress-time  for  total  deformation  characteristics  -were  determined  at  1200, 
1350  and  1500°F.  14  ref. 
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tost  CHARACTERISTICS  CF  HEAf  yjBiy,f15l2|  SS^Teoh.  Rote,  14^5, 

fS  RUm®  &T*.  Reynolds,  and  A.  »•  *art*’ 

qq«I>  j,  1.  Freesan*  **  **  w 

Wb* * w’  ^ th.  - 1S£., 

,f  ^•asra.-.gg.f' -• inooMl  ,u°~ 

^d  oSS  high  *»***• 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  Forafielease  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


United  States  1948 
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Aeronautics,  *ech*  Hots  No.  1531#  June,  55  PP®* 

Taata  to  datoxaina  reproducibility  of  propertiaa  of  dlok.  »a»  by  dlfforMt 
ocafnnloa  and  to  invaatigata  effect  of  ywlons 

orSTortlao.  Propertiee  at  roo.  temperature  and  1500/.  lM*““  *"°rr 

tS  Wile,  a treee-ruptura , creep,  and  hardneea,  along  idth  a aatallograp  i 
examination  of  the  materials  before  and  after  testing* 
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A ItElAIMRGIOAL  INVESTIGATION  OF  TWO  CONTOUR-FORCED  GAS-TURBINE  DISCS  CF  19-9 
DL  AUDI,  iT.  W*  Freeman,  E.  E,  ReyncBe,  and  A.  E.  White,  Nat*  Advisory  Comm, 
for  Aeronautics,  Tech.  Note.  No.  1532,  Sept.  37  ppe. 


Results  of  toots  to  determine  the  level  of  properties  developed  in  large 
cobtour  forgings  of  the  alloy,  to  evaluate  the  effect  of  the  temperature  of 
hot  cold  work  in  these  large  forgings,  and  to  shorn  the  degree  totfiioh  the  properties 
of  bar  stock  can  be  reproduced  in  large  forgings* 
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A 1S5TJ5L  LUROICAI,  INVESTIGATION  OF  TWO  LARGE  DISCS  OF  CSA  ALLOT,  I,  *.  Reynolds, 
J*  W,  Freeman,  and  A,  i.  White,  ational  Advisory  Goramittee  for  Aeronautic#, 
Tech.  Note*  No#  1533,  Sept,  33  ppa. 


Results  of  a study  of  properties  at  room  temperature  and  1200  F,  Aging 
treatment  is  beneficial  to  rupture  properties, Tfeile  ao  effeot  on  tensile,  hardness 
or  tlTO -deformation  properties  -was  observed. 
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THE  EFFECT  OF  SMALL  PERCENTAGES  OF  SILVER  AMD  COPPER  ON  THE  CREEP  CHARACTERISTICS 
OF  EXTRUDED  LEAD,  0.  R.  tioha  and  W.  C.  Ellis » Proo.  ASTM,  V.  48,  PP-  801-814. 


Creep  tests  on  extruded  lead  pipe  specimens  reveal  that  silver  contents 
of  up  to  0*010/6  improve  the  creep  resistance  at  stresses  of  400  psi.  and  above, 
and  that  the  higher  the  stress  level,  the  greater  the  impfoversent , The  creep 
rate  was  not  Improved  by  the  further  addition  of  0*0&L$  copper,  or  by  any  further 
silver  additions. 
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THE  COBALT-CHROME  J ALLOT  AT  1350  to  1800°F,  Nicholas  Grants  Trans.  ASM. 
V.  40,  No.  17,  pp.  585-616. 


Using  ordinary  vitalllum  as  a base,  a new  alloy  (J  alloy)  has  been  developed 
which  shews  improved  rupture  properties  in  the  temperature  range  from  1350#F 
to  1S00°F»  *he  optima  carbon  content  was  established  at  about  0.76*j  this 
optimum  carbon  alloy,  when  tested  at  30,000  psi  and  1500°F  tad  a 500  hour  rupture 
life.  In  addition  to  the  higher  strength,  this  alloy  is  more  stable  and  is  more 
easily  reproduced  than  the  previously  reported  Co— Cr  alloys.  Th®  optimum  aging 
for  the  i alloy  requires  five  hours  without  load  at  1350°F.  The  creep  resistance 
of  the  i alloy  is  about  the  same  as  the  creep  resistance  of  the  Co-Cr  alloys 
previously  mentioned  j however,  its  room  temperature  ductility  is  somewhat  less. 
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A StM&RX  (F  HEAT  RESISTANT  ALLOTS  FHDM  1200  to  1800°F.,  Nicholas  J.  Grant, 

A.  F.  Frederiokson,  and  M.  B.  Taylor,  Iron  Age,  V,  161,  Marc.  18,  1948,  p.  73*78, 
April  S,  1948,  p.  75*81 j April  15,  1948,  p,  84-93. 


Conducted  as  & project  of  the  U,  S*  Navy  Bureau  of  Ship*,  this  summary 
correlates  and  evaluates  data  produced  over  t he  past  seven  years  toy  various 
Industrial  and  governmental  sources.  Relative  stres e-rupture  data,  and  creqj 
properties  at  various  temperature  levels.  Compositions  of  some  53  alloys, 
together  -with  physical  property  data  for  most  of  the  alloys.  Effects  of 
temperature,  grain  size,  composition,  and  aging  on  rupture  and  creep  properties. 
2he  degree  of  control  necessay  to  standardise  these  variaAbles » stresa-to- 
rupture  and  elongation  values  for  some  of  the  more  premising  forged  and  cast 
alloys  at  various  temperature  levels.  Relative  mechanical  properties  of  the 
53  Alloys. 
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SHEET  MITAIS  FOE  HSGH  TEMFSIiATUHB  SERVICE,  P.  A,  Haythorns,  ^Ton  Age,  v.  162, 
Sept.  p.  89-95. 

Results  of  experimental  investigation  prompted  by  frequently  encountered 
warmge,  buckling,  and  ultimate  failure  of  metals  currently  being  used  in  such 
assemblies  as  jet  exhaust  stacks,  tail  cones,  combustion  chambers,  and  exhaust 
manifolds.  $he  effects  of  repeated  flame  impingement  on  common  high-temperature 
alloys  and  composite  (clad)  materials. 
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DEVELOPMENT  OF  CAST  ALUMINUM  ALLOTS  FOR  ELEVATED  TEMPER  TORE  SERVICE,  Webster 
Hedge,  L,  W,  Eastwood,  C.  H.  Lorig,  and  I,  C.  Cross,  National  Advisory  Comm, 
fear  Aeronautics,  lech.  Hot©,  Ho.  1444,  Jan.  32  pps. 


Effects  of  teat  treatment  and  exposure  to  elevated  temperatures  on  the 
tensile  properties  of  various  alloys  subsequently  cooled  to  room  temperature j 
effects  of  various  alloy  additions  on  the  room  and  elevated-temperature  properties 
Of  656  Mg  aluminum  alloys  j and  improvement  in  high- temperature  creep  properties. 
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TSNSILE,  FATIGUE  AMD  CREEP  PROPERTIES  OF  FORGED  ALUMINUM  ^ 

W IO  aoefFf  X>«  R.  Jackson,  H*  C,  Cross,  and  J.  M.  Berrjrj  «ACA  Tech.  «ote 

Mo*  1469#  March,  48  PP* 

Dots  arepnesented  on  the  tonsil#  strength,  fatign#  s^r*n.gt^  creeppro^rties, 
and  thersal  expansion  of  various  forged  aluminum  a Hoys  j the  date ^are  pertinent 
inth#  application  of  these  alloys  in  the  temperature  range  Arc.  7C°  to  BOCTT, 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Re*ease  2003/12/04  : CIA-RDP80-00926AOB31 00040001  -4 


\"VW  o 
f-A  a vA'  ' V"V»- 

United  States  1948  r v ^ 


THE  EDOM  AND  ELEVATED  TEMPERA  TORE  PROPERTIES  OF  SOME  SANIV-CAST  MAONESIUM-BASE 
ALLOTS  CONTUNINO  ZINC,  ”homas  Le  antis  j Metals  Technology,  7.  15,  No.  4.  Jane, 

35  pp.  (AIME  TP  Ho.  2371). 

An  investigation  of  the  tensile  properties,  hardness  and  creep  resistance 
of  Sg-Z»  alloys.  At  temperatures  up  to  500aF,  the  properties  improve  progressively 
with  increasing  2n  content  in  the  composition  range  of  0-10$  In,  and  particularly 
in  the  range  of  0-6$  2&.  Further  improvement  is  ehieved  by  the  addition  of 
a third  element  such  as  Al,  Cd,  Ca,  Sn,  Ce,  Mh,  Ag  and  Zr,  or  by  the  addition  of 
a combination  of  such  elements*  Zr  or  Ma  additions  produce  alloys  with  excellent 
tensile  and  creep  properties  which  are  superior  to  presently  used  commercial 
sand  casting  alloys  AZ92-HTA  and  AZ63-HTS  at  high  temperatures,  and  which 
furthermore  are  not  inferior  to  those  alloys  at  room  temperature 1 these  alloys 
contain  6$  and  either  1$  Zr  or  1/2$  Mn.  Mg— Ce  alloys,  however,  have  superior 
high  temperature  properties,  but  have  little  ductility  and  poor  room  temperature 
properties. 
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EFFECT  OF  TEMPERA  TORE  OF  COLD 
PULLING  ON  TENSILE  PROPERTIES 
CONTENT,  R,  A,  Lincoln  and  W. 
22  ppgs  discuss lor.n  p.  17-22, 


ROLLING,  TEMPERATURE  OF  TESTING  AND  RATE  OF 
OF  AUSTENITIC  STAINLESS  STEELS  WITH  LOW  NICKEL 
H*  Mather,  American  Iron  and  Steel  Institute, 


Deals  with  alloys  containing  approximately  18%  Or  awl 
1%  Si,  Includes  extended  discussion  by  D.  C.  Buck. 


a little  less  than 
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CREEP  OF  STEEL  Afro  OONCfSTE  IS  RELATION  TO  FRESTRESSED  CONCRETE,  Gustave  Jkgnel, 
Jhl,  of  the  Aterioan  Concrete  Institute,  v.  19,  Free.  t.  44*  Feb.  p.  435~0OO* 


Methods  and  results  of  creep  tests  performed  on  three  different  samples  of 
Steel  wire  under  constant  load  and  constant  length  conditions.  Preparation  of 
concrete  specimens  prestressed  by  use  of  Hi  esc  same  wires* 
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THE  STRUCTURAL  STABILITY  OF  SEVERAL  CAST  LOW  ALLOY  STEELS  AT  ELEVATED  TEMPERATURES, 
V,  T,  Malcolm  and  Lear,  Trans*  of  the  Aaer,  See*  at  ^sch.  Engineers,  v.  70, 

Mov.  p*  879*883# 


Effects  of  furnace  practice  on  a east  G-Mo-V  steel,  and  of  Al,  Cr,  V,  On, 
Ti,  Hi,  and  high  Mo  on  cast  combinations.  Results  of  Me-Quaid-Ehn  Tensile, 
Jominy  hardenability,  creep,  and  -weldability  tests . Structural  stability  after 
various  aging  oyoles.  Effeot  of  aging  at  elevated  temperature  on  static  bend 
bars  and  V-notch  charpy  bars. 
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!AT£QUfi  psopeotiss  at  elevated  temperatore  of  some  magnesium 

BASE  ALLOTS*  John  C.  McDonald,  *-ser.  S0c.  for  Testing  Materials.  Advance  Reprint 
fr«ta  -roc.  of  the  Amer.  Soc.  for  Testing  Materials,  v.  48,  18  pps. 


Tests  on  castings  and  forgings  to  be  used  in  engines. 
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DETERMINATION  OF  STRESSES  IN  GAS  TURBINE  DISKS  SUBJECTED  TO  PLASTIC  FLOff  AND 
CREEP,  M.  Mil  lens  on  and  S,  Mans  on  j NACA  Tech.  Note.  No.  1636,  June.  45pp. 


^he  use  of  a finite  difference  met  od  in  the  computation  of  disk  stresses 
under  conditions  of  creep  and  plastic  flow  la  illustrated.  Numerical  integration 
is  thus  avoided. 
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IJIB5HMEDUTS  ALLOY  STEELS  AT'  ELEVATED  TEMPERATURES,  K F.  Miller,  Petroleum 
Engineer,  v»  19,  dan.  p.  178*»180,  182,  184-*~186,  lS8f-189» 


Lequiroraants  for  various  a pplic&tions,  and  data  concerning  the  tw shanica  1 
properties  and  elevated  temperature  c orrosion  resistance  of  lEH5^arafea®rxEmaas*tes 
ten  steels  most  cosmonly  used  in  the  petroleum  industry . 19  ref. 
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INFLUENCE  OF  SMALL  PERCENTAGES  OF  SILVER  ON  THE  TENSILE  STRENGTH  OF  EXTRUDED 
LEAD  SHEATHING,  H.  S.  Phelps,  Frank  Kahn  and  W.  P.  Magee j Proc,  ASTM,  V.  48. 
pp.  815-840. 


Stress  rupture  tests  were  conducted  on  a series  of  extruded  cable  sheathing 
lead  pipe  samples  contAAning  up  to  0.0182  silver.  Optimum  results  were  estimated 
to  coour  with  0.0102-  silver  additions.  The  23fe  was  markedly  increased,  and 
the  creep  rate  greatly  reduced  at  stresses  of  500  psi.  and  above.  Higher  silver 
contents  produced  undesirable  results  on  the  life  of  the  samples  and  on  the 
creep  rate.  However,  befcfc  results  were  obtained  with  0.0172  silver  additions 
when  0.06l2  copper  ms  also  present.  Cast  and  rolled  lead  samples,  when 
anmlaed,  appear  to  possess  the  same  stress-rupture  properties  as  extruded 
lead  specimens.  The  effect  of  temperature  on  the  creep  rate  and  time  to  failure 
was  observed. 
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A METALLURGICAL  INVESTIGATION  OF  A CONTOUR  FORGED  DISC  OF  EME  ALLOT,  E.  E. 
Reynolds,  J#  W.  Freeman  and  A*  E,  White,  National  Advisory  Committee  fop 
Aeronautics,  Techl  Note  No.  1534,  Nov.  30  pps. 


Properties  of  EME  alloy  (Fe  base,  19  8r,  12  Hi,  3 W,  1 Cb)  in  the  fora 
of  o ont our -for ged  discs  for  the  rotors  of  gas  turbines  were  studied  at  room 
temperature  and  1200°F»  Results  are  compared  with  data  from  other  laboratories. 
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xempe-'aturea  from  room  to  1500°F/ 
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PLASTIC  FLOS'  IN  CAbT  IRON  AT  BOOM  AND  ELEVATED  TEMPERATURES,  T7TTH  SPECIAL  REFERENCE 
TO  RELIEF  OF  STRESS,  C.  R.  fottlej  Foundry  Trade  Jour.  V.  85,  Nov.  pp.  445-463. 


The  effect  of  strain  rate  and  of  intermittent  aging  and  stressing  on  tbs 
ductility  of  oast  iron  bars  at  room  and  at  elevated  temperatures*  Aging  under 
stress  is  equivalent  to  stress  relief,  and  it  enables  elastic  stresses  to  become 
plastic. 
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HIGR-SILICON  CAST  IEOHS  ffiSIST  HIGH  TEMPERATURES,  w.  H.  lihite*  and  A.  R,  Eleea, 
Foundry  v*  76,  Not.  p.  68-69*  230. 


Investigation  ms  undertaken  to  verify  the  claims  made  for  elevated- 
temperature  applications  of  high-Si  east  irons*  to  develop  a t eohnlqw  for  their 
economical  production  and  to  improve  their  characteristics  for  specific  purposes. 
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STABILITY  OF  STEELS  AT  ELEVATED  TEMPERATURES  $ A*  B.  Wilder  and  J.  0.  Light. 
Weldl^  Journal,  r*  27,  Dee , p,  607s-609sf  4aer.  3oc.  for  Ifetals,  Preprint, 
No*  36,  24  ppsf  Afcans.  ^mer.  soc.  for  Ms  tale,  v.  41,  1949,  p.  141-163, 


The  stability  of  over  100  different  types  of  steel  at  900,  1050,  and  1200®F, 
is  being  evaluated  over  a period  of  11  years.  Welded  samjfes  are  included. 

Results  obtained  from  an  examination  of  20  of  these  steels  for  evidence  of 
structural  changes,  oxidation  characteristics,  and  impact  properties  after 

lfaPSa^S?”r!”'! “*  lnflMn«  <*  2r,  0b  and  Tl  on  graphitiiation  in 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  ReTease  2003/12/04  : CIA-RDP80-00926AU031 00040001  -4 

V\  v 

United  States  1948  sv-vC 


Haynes  Stellite  Co,  Ifeynee  Alloys  for  High  Temperature  Service, 
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CHEEP  MEASURESK8T  WITH  WIRE  O/UJOESj  *lectrical  % g,  V.  67,  No.  11,  p.  1049. 

Tbs  me  of  wire  resistance  strain  gages  for  the  measurement  of  creep 
results  in  better  data  being  obtained. 
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TEST  TpBIfffiS  100,000  IMP,  Aviation  We9k,  v.  49,  Oct,  p.  91. 


Steel  pits  built  to  study  effects  on  blades  of  high  speed  and  temperatures 
up  to;l?50°P, 
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HEW  CHEEP  TESTH®3  MCHIHES,  Joseph  Karine,  A*tomotige  Industries,  r.  98,  May  15, 
p#  46"*47,  78#  j 

I' 

In  ti»  past,  most  creep  tests  here  been  made  on  specimens  subjected  to  simple 
static  tensile  stresses#  “ecently,  several  static-tension}  etatie-toriionj  static- 
bending}  fluctua ting-tension}  and  fluctuating,  torsion-tension,  creep-testing 
machines  sere  developed  at  The  Penn.  State  College# 

i • . 
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STRAIR-GAQE  FOR  TESTING  SHEET  METAL  AT  HIGH  TEMPERATURE,  Glen  Gaurnleri  and  Janas 
Miller | Ifetal  Progreso,  V*  54,  Mb.  5,  Nov.  pp.  692-694. 


A description  of  an  extensoneter  and  instrumental  set  up  ehich  utilises 
eight  strain  gages,  so  mounted  as  to  cancel  out  numerous  variables  and  record 
a single  equated  value  at  any  instant.  The  use  of  suoh  apparatus  in  the  tension, 
creep,  and  stress-rupture  testing  of  high  alloy  material  in  sheet  fora  at  high 
temperatures  is  described. 
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METHODS  OF  tESTlNQ  CREEP  RESISTANT  ALLOTS,  Wilfred  ?mncia  Coxon,  Materials 
and  Methods,  v.  28,  Sec,  p.  76-78, 


decent  developments  in  tre  ting  and  testing  creep  resistant  alloys* 
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X®  CREEP  CP  METALS,  R,  da  C.  ^ndrada,  "Report  of  a Conference  on  Strength 
of  Solids’*,  The  H^nsical  Society,  p,  20-26, 


PuiKSainentel  mechanisms  of  creep.  Apparatus  for  determination  of  creep  at 
homogeneous  shear.  *bree  methods  for  maintaining  constant  stress  on  specimens 
under  axial  tension  during  testing,  15  ref* 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926/W031 00040001  -4 


England  194S 

CREEP  OF  METALS,  Ifetal  Progress  54  * 552,  Oct.  E.  Orowanj 

Abstract  of  "The  Creep  of  Metals"  by  Orowan.  Journal  of  the  West  of 
Scotland,  Iron  and  Steel  Institute,  V.  54,  1946-47.  p.  45. 
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DEFORMATION  OF  CRYSTALS  BY  THE  MOTION  OF  SINOLE  IONS,  F.  R,  N.  Nabarro*  Physical 
Society*  «©p.  uonf.  Strength  of  Solids,  PP.  75-90. 


On  the  basis  that  homogeneous  stresses  exert  no  force  on  vacant  lattice 
sites  or  on  In  erstitial  ions,  previous  estimates  of  deformation  rates  based 
on  the  ixdg ration  of  lattice  defects  ucdet*  stress  are  rejected#  Surface  forces 
modify  the  concentration  of  defects  assumed  under  conditions  of  thermodynamic 
equilibrium,  and  the  diffusion  of  surface  imperfections  through  the  lattice 
as  a consequence  of  the  resulting  concentration  gradient  influences  the  creep 
rate  in  such  a may  as  to  make  it  dependent  on  the  specimen  else.  Because  thermal 
agitation  prevents  the  presence  of  a limiting  total  strain  independent  of  the 
stress,  micro-creep  in  tin  cannot  be  explained  on  the  basis  of  mosaic-structure 
theory,  though  several  other  phenomena  are  explainable  on  that  basis.  The  order 
O'-'  magnitude  of  non-uniform  stresses  isoalculated,  and  the  creep  mechanism 
resulting  from  anch  stress  conditions  Is  discussed.  The  effect  of  neutron  bombard 
m&nt  on  creep  is  described,  in  relation  to  the  motion  and  ejection  of  inter- 
stitial ions,  and  of  the  consequent  creation  of  vacant  lattice  sites. 
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DISLOCATION  THEORY  AND  TRANSIENT  CREEP.  N.  F.  Mott  and  F.  S.  «.  Kabarro, 
“Report  of  a Conferaee  on  Strength  of  Solids**,  The  Physical  Society,  p.  1-19. 


%©  theory  of  dislocations,  and  application  to  the  theory  of  transient 
creep,  in  the  sense  in  which  the  tern  is  used  by  ^ndrade  (1911,  1914,  1932) 
and  by  Oroimn  (1947)*  20  ref. 
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R.  King,  R.  W.  Calm  and  B.  Chalmeraj  Haturs  londoa  161,  p.  682. 
Creep  by  grain  boundary  movement  in  the  bicrystal#. 
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PRESSURE  AND  CHEEP  TESTS  AT  COIBTANT  HOPP  STRESS  ON  Tain  AND  AILOT  "B*  PIPES, 
A,  Latin | Jour.  Inst,  of  Metals,  V.  74,  No.  5,  Jan.  pp.  259-289. 


Lead  pipe  -was  tested  at  constant  hoop  stress  by  adjusting  the  internal 
pressure,  in  order  to  determine  the  Andrade  creep  constants  beta  and  k.  In 
the  case  of  alloy  HEa,  the  extension  to  fracture  was  very  at  low  m 

creep  rates  when  compared  to  that  at  high  creep  rates  $ in  the  case  of  pure  creep 
rates  when  compared  to  that  at  high  creep  rated j in  the  case  of  pure  lead, 
the  extension  to  fracture  was  not  affected  greatly  by  the  creep  rate. 

As  the  applied  stress  diminishes,  the  k (slow  flow)  constant  decreases 
greatly  in  both  materials,  while  the  beta  (rapid  flow)  constant  does  not  change 
greatly}  the  flow  therefore  becomes  increasingly  beta  (rapid)  flow  as  the 
applied  stress  is  reduced,  and  increasingly  k (slow)  flow  as  the  applied  stress 
is  increased. 
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A METHOD  OF  FITTING  THE  ANDRADE  CREEP  EQUATION  TO  EXPERIMENTAL  RESULTS,  A.  j„ 
Kennedy,  Proc*  cf  the  Pfcps*  Soc.,  v,  61  Dec.  1,  p.  510-515. 


A aethod  bjnir’eh  the  constants  in  the  above  formula  for  the  How  of  so  tale 
tinder  constant  stress  can  be  rapidly  deduced  from  experimental  results  by  direct 
reading  from  a system  employing  sliding  templates  of  calculated  shape.  The 
general  equation  to  which  the  method  is  applicable  is  derived# 
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A*  H.  Cottrell,  Report  of  Conference  on  Strength  of  Solids,  p.  30  Phys.  Soc. 

London* 

Explanation  of  mic  rocreep  on  the  basis  of  atomic  clouds  about  the  dislocation. 
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CREEP  OF  METAIS  AMD  RECRTSTALLIZATION,  E.  M.  Da  Andrade,  Mature,  V.  162,  Sept. 
P.  410* 


ftire  polycrys tal line  lead  (99199$)  "which  is  stable  at  atmospheric  temperature 
re crystallizes  under  stress.  The  crystals  increasing  in  size  from  about  .05  mm, 
up  to  about. 3 mm,  linear  dimensions* 

A figure  trhich  shows  length  against  time  for  a range  of  stress  (371-985  GM  wt/mm2) 
is  given.  The  form  of  those  curves  differs  markedly  from  that  obtained  with 
normal  metals.  For  the  recrysttlizing  lead  there  is  a stage  of  accelerated  creep 
during  the  first  10  minutes  which  is  followed  by  a final  creep  at  an  approximately 
constant  rate.  It  is  clear  that  re crystallisation  during  creep  has  a fundamental 
effect  on  the  form  of  creep  curves. 
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E.|  J.  Iron  and  Steal  Inst*  160,  p.  143* 
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SOME  INTERXA.L  STRESSES  IH  TURBINE  ROTORS,  U.  C.  Caplan,  L.  B.  Jolley,  and  J. 
Reeman,  Inst*  of  Metals*  Symposium  on  Internal  Stresses  in  Metals  and  Alloys, 
pp.  139-152. 

Internal  stresses  were  not  found  to  cause  any  permanent  set  in  turbine 
wheels.  However,  depending  on  the  temperature,  shafts  may  take  a permanent 
sat}  this  depends  upon  the  extent  to  which  internal  stresses  have  been  relieved 
a®  a result  of  the  high  temperature  present  in  turbines.  Calculations  for  the 
deflection  of  shafts  are  included* 
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THE  CREEP  OF  GLASS  AT  HIGH  TEMPERATURES,  Ch,  Crussardj  Sheet  Metal,  Indus, 
V.  25,  Dec.  pp,  2471-2474. 


The  similarity  between  the  creep  curves  of  glass  and  of  metals  Is 
emphasized. 
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THE  CREEP  PROPERTIES  OF  MOLYBDENUM,  CHROMIUM  MOLYBDENUM,  AND  MOLYBDENUM  VANADIUM 
STEELS,  J.  Jour*  Iron  and  Steel  Inst*,  7,  158,  Jan.  pp*  37-®), 


Creep  tests  at  various  tempt? natures  and  stresses  were  conducted  on  0*5% 

Mo,  0,3£  Cr-0,5*  Me,  0*5%  Mo-0,25^  Va  steels,  and  the  effect  of  C,  Si,  at?,  and 
A1  were  determined,  Hsa Vtreatments  of  various  types  were  made. 

Rupture  tests  of  up  to  53,000  tars,  duration  were  carried  out|  the  mode 
of  failure  was  analyzed.  The  stress-temperature  relations  for  0*l£  and  0«2£ 
deformation  in  100,000  hrs.  were  estimated  for  Bfa-Ya  steel  as  a result  of 
extensive  long-time  creep  tests*  This  steel  was  found  to  have  creep  and  rupture 
properties  superior  to  the  other  alloys  tested. 
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OAPJJOH  STEELS  t ABSOUttL  CIEEP  RESULTING  FROM  AHMINtM  ADDITIONS,  J.  Gl«n, 
Iron  and  St©  .4,  v.  21,  May  p,  218-221, 


^ive-day  creep  teats  were  conducted  on  low-carbon  steels  containing  0.4 
to  1 *j%  Maa  0,01  to  0.15$  Si.  and  up  t-o  0,11$  Mo,  and  with  varying  amounts  of 
Al  up  to  3 lb,  p?  r ton,  in,  oi,  and  16  reduce  the  creep  rate  and  help  to  counter- 
act the  abnormal  creep  resulting  from  Al  additions. 
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INFLUENCE  OF  VARIOUS  FACTORS  ON  THE  CREEP  OF  LEAD,  J.  N.  Greenwood  and  H.  J. 
Cole,  Matallurgia,  V.  37,  No,  222,  April,  pp,  285-239, 


Long  time  creep  tests  on  99*991#  pure  lead  were  carried  out,  and  the 
results  were  compared  to  the  values  predicted  on  the  basis  of  short  time  oneep. 

The  temperature  effect  and  the  influence  of  a superposed  vibratory  stress  were 
invest!  ^.ted  at  various  stress  levels,  The  stabilisation  of  the  crystal  structure 
as  a result  of  a 120  0,  24  hour  anneal  was  found  to  affect  the  oreep  rate  con** 
aider  ably.  Tests  we  re  carried  out  at  stresses  of  50  psi  to  300  psi  for 
one  to  nine  years,  with  a resulting  maximum  creep  rate  of  2,3%  per  annum.  A 
marksd  increase  in  the  oreep  rate  was  noted  at  a stress  referred  to  as  the  creep 
yield  stress}  the  effect  of  the  temperature  on  this  "critical”  stress  was  observed. 
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W.  T.  Griffiths j Proc.  Roy.  Aero.  Soo.  52,  p.  1 

Creep  curves  for  an  Ni«Cr  alloyC ; iAa  — i w\ 
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HIGH  CREEP  STRES05H  AUSTENITIC  STEEL  TUBES,  S.  t,  Saria  and  W.  H,  Beileyf 
Ifeiallurgla,  V,  30,  So*  226,  Ayg.  pp,  109-192. 


creep  and  tana  He  properties  of  atainleae  steal  tubes  used  in  boat 
exchangers  are  diasuseed  in  relation  to  i»tal  processing. 
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A^iIRSf^H68^f5i  L*  F’  Kb9le7,  Machinery  Xloyd  <0v®rB«us  Edition),  v.  30, 


Composition*  scaling  and  creepj  application*. 
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A COMPARISON  <F  S01E  CARBON  MQLYEDENUM  STEALS  ON,  THE  BASIS  OF  VARIOUS  CREEP 
LIMITS,  A,  E*  Johnson  and  E.  R.  Tapsell,  Proc,  Inst,  Meeh.  Ing..  7,  159- 
No,  40,  pp,  165-172,  * 


Creep  data  on  six  carbon-molybdenum  steels  are  analyzed . 
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PRESSUi®  AND  CREEP  TESTS  AT  CONSTANT  330P  STRESS  ON  LEAD  AND  ALLOT  *E"  PIPES, 
A,  Latin,  Jnl  of  the  Inst*  of  ^tais,  r*  74,  ^an,  p.  259*239. 


A .method,  of  testing  lead  and  lead-alloy  pipes  at  constant  hoop  a tress, 
necessitating  pressure  adjustments . From  the  results,  the  AiJ&rade  creep 
constants  considered  to  represent  two  different  types  of  creep  How  were  de- 
termined, Some  consideration  is  given  to  the  nature  of  creep  flow,  and  a 
hypothesis  is  developed  to  account  for  the  results*  Applications  to  some 
problems  connected  with  the  use  of  lead  sheath  for  high-#oitage  pressure  oables* 
32  ref* 
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HIGH  TEMPERATURE  TENSILE  PROPERTIES  OF  OAST  Al-Si  ALLOTS  AND  THEIR  CONSTITUTIONAL 
SIGNIFICANCE,  1.  I.  Pumphrey  and  P.  H,  Jennings j Jour*  List,  of  Ifetals,  V.  .5, 

No.  4.  Dec.  pp.  203-233. 

Strength-temperature  curves  were  obtained  for  ten  alloys  containing  0-12£ 
Sij  the  equlco has ive  tesnpcrature  was  determined  for  each  alloy. 
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A THEm  OF  TRANSIENT  CREEP  IN  METAIS,  C.  L.  Smith,  Proc.  Physical  Society, 
7.  61,  No.  3,  pp.  201-206. 


Based  on  tbs  motion  of  trapped  dislocations  released  by  thermal  fluctuations, 
a theory  of  transient  creep  is  formulated.  As  creep  progresses,  higher  activation 
energies  are  required  for  the  release  of  farther  dislocations,  all  the  low  energy- 
dislocations  having  been  gradually  released.  The  creep  strain  e is  found  to 
be  proportional  to  the  ratio  of  the  absolute  temperature  T and  the  time  t less 
that  ration  times  exp(-ct)  where  c is  a constant,  that  is,  e«kT  [l-exp(-ct)__J/t. 
Results  obtained  with  zinc  single  crystals,  copper,  and  lead  are  in  agreement 
with  those  predicted  by  the  theory. 
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CREEP  OF  PETALS  SUBJECTED  TO  COMPfESSIOtf  STRESS,  A.  H.  Sully,  0.  N.  Cola,  ». 
Willoughby,  Nature,  V.  162,  Sept.  pp,  411-412. 


Creep  tents  in  compression  is  conducted  at  a constant  load  on  some  typical 
creep-resistant  nickel-chromium  alloys.  The  results  compared  with  which 
obtained  in  tensile  creep  tests  are  reported  as  follows  t 

1.  creep-rate  in  the  secondary  stage  is  approximately  the  same  in 
both  tests. 

2.  Tertiary  creep  occurs  in  compression  as  well  as  in  tension  and  its 
onset  in  compressive  tests  occurs  at  approximately  the  same  time  as  in  time  and 
tensile  tests. 

3.  the  main  difference  between  these  two  in  the  tertiary  stage  is  that  in 
tensile  test,  creep  proceeds  at  an  accelerating  rate  until  fracture,  but  in 
compressive  tests  creep  proceeds  in  a series  of  accelerating  and  decelerating 
rates. 


The  reason  for  this  is  explained  by  the  author  as  that  in  compressive  creep 
the  fissures  in  boundaries  making  large  angles  to  the  direction  of  tbs  applied 
stress  cannot  form  as  readily  as  in  the  ease  of  tensile  creep,  so  that  creep  may 
proceed  by  a series  of  hardening  processes,  due  perhaps  to  the  blocking  of  dis- 
locations and  to  recovery  processes  akin  to  the  onset  of  recrysttlization.  These 
These  hardening  nd  recovery  processes  may  be  localised  in  material  adjacent  to 
the  grain  boundaries  due  to  the  stress  concentrations  in  their  regions  brought 
about  by  flow  in  the  boundaries. 
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Tapeell  and  Ridlej,  R.  W.j  Proc.  Inat.  of  Meoh.  Engrs.  London,  153,  P.  181. 
Long  term  creep  data  for  C-Ko  steele. 
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THE  NIMONIC  SERIES  OF  ALLOTS  - THEIR  APPLICATION  TO  QAS  TURBINE  DESIGN,  Nond 
Nickel  Co.,  Ltd. 
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A COMBINED  G»f?EP  MACHINE  AND  X-RAT  SPECTROMETER,  H.  J.  Japsell,  Hi  V,  Pollard 

A»  *#0#!  ,Tnl  of  Scientific  Instruments  and  of  Physics  in  Industry, 
v.  25,  June  p.  198-199.  ** 


%©  machine  is  sued  in  the  study  of  the  mechanical  properties  of  metals  In 
realtton  to  X-ray  structure,  particularly  their  creep  behavior  at  elevated 
temperatures.  Special  features  permit  X-ray  examination  at  various  times  during 
creep  under  a stress  tdilch  in  kept  constant  throughout  the  period  of  uniform 
stretching , and  while  the  specimen  is  oscillating  about  its  axis  and  the  X-ray 
film  oscillating  in  ita  own  plane. 
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A CONSTANT-STRESS  APPARATUS  FCR  THE  SOTDT  OF  THE  CREEP  PROPERTIES  OF  PLASTICS, 
A.  G*  Ward  and  R*  Marriott,  Jour,  Scientific  Instruments,  V.  25,  Mo.  5, 
pp.  147-151 . 


A constant  stress  Is  aaintained  with  the  help  of  a cam;  the  load  decreases 
with  the  reduction  in  cross-sectional  area.  The  constant-stress  extrusion 
apparatus  can  be  used  for  elongations  of  up  to  50%, 
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A,  H.  Sully,  0.  N,  Cola  and  0.  Willoughby*  3a tuns,  London  162,  p.  Ill 
Design  of  a creep  testing  machine  for  compression. 
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A MM  DEVICE  FOR  MAINTAINING  CONSTANT  STRESS  IN  A ROD  UNDERGOING  PLASTIC  EXTENSION, 
Andrade,  B*  N,  Da  C.,  Proc , of  Phys.  Soc.  V.  60,  March* 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  R^tease  2003/12/04  : CIA-RDP80-00926AQP31 00040001  -4 


CV4- 


France 


1943 


\ v+  toil  'I 


ssrv''/ 

Ck  ' 1 


SUE  LA  COMBUBOir  DU  TOttGE  ST  DE  U EELAHTroK  (Oomparlcco  of  Cre«  and 
Relaxation),  iierre  ±«.urent  and  lliohel  Kudier,  Comptes  Bendas,  v.  227,  July  26 


A new  expert aental  method, 
an  Al  alloy  containing  9.7$  Cu. 
based  on  the  Bolzmann  principle 


applied  at  room  temperature,  for  the  creep  of 
Comparison  of  results  with  theoretical  ones 
showed  satisfactory  agreement ♦ 
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CREEP  A3©  RELAXATION,  Pierre  Laurent  and  Michel  Eudiers 
v,  45,  So.  10,  194S,  pp.  415-413, 


Revue  de  Ifetallurgla, 


. relationship  between  creep  and  relaxation.  Of  the  three 

variable?;,  load,  tine,  and  deformation,  the  first  is  kept  constant  and  the 
IS?!011  ^etw®fn  *he  other  two  is  obtained  in  creep  tests j in  relaxation 
experiments,  the  last  variable  is  kept  constant  and  the  relation  between  the 
other  two  is  observed. 

cn-aluminum  alloy  yield  curves  which  correspond  to 
^ theoretically  ohly  at  low  temperatures.  ®he  discrepancy  between 

the  k_gh  temperature  experimental  and  theoretical  values  is  presumably^ due  to 
inadequate  evaluation  of  the  temperature  effect  in  the  theory. 
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Comptes  Rondtis*  V.  227,  July  26,  Pp.  259-1261,  Michel  Eudier, 

A new  experimental  method,  applied  at  room  temperature,  for  the  creep  of 
containing  9. 7?  0u.  Comparison  of  results  with  theoretical 
ones  based  on  the  Bolzmann  principle  showed  satisfactory  agreement. 
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* S"  *»  Ste8t  w 


. . ourve6  for  gl©8©  are  compered  with  those  for  metals . Creep  recovers- 

X iSLf  ISSSISL' bhV!a80  If  a9tal8'  whlle  glasses  the  deflation 
rf ol!+?  3t  il3®v®r8lblfl  • Sin®e  the  same  form  of  carve  is  found  for  metals 
XSSSJj.  glasses*  the  reason  for  creep  cannot  be  existence  of  a particular 
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CONTRIBUTION  TO  THE  STUBT  OF  LOW  A1LDT  STEELS  WITH  TITANIUM  ADDITIONS  FOR 
FORCED  HEAT  RESISTANT  STRUCTURAL  PARTS,  0.  Delbert,  R.  Potaszkin,  and  A.  Kohn, 
Revne  de  %tallurgie,  v,  45,  Oct.  p,  374*305. 


Four  types  of  low-alloy  steels  were  Instigated  from  the  poifet  of  view 
of  their  heat  stability,  oastability  and  aechanioal  properties. 
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CONTRIBUTION  A L ’ETUDE  3DU  CGKPO KCEHSUT  A CHA.UD  BEE  AC3EKS  ABSTENITTQBES  KT 
AUSlENO-FiSRFJTIQUES  ESRIVANT  BO  TYPE  18-8.  ( Contribution  to  the  Study  of  the 

High-l’amperatur,e  behavior  of  Auat©nitic  and  Aus  teni tic-Farritlc  Steel#  of  the 
Modified  18-8  ype  ).,  0*  Hoohaannlf  Rerue  de  Metallurgl*,  v.  45,  May- June, 
p*  171-179. 


Results  of  investigation  indicate  that  austenitic-ferritic  steels  are  superior 
as  regards  mechanical  strength  and  freedom  from  sudden  failure  at  elevated 
temperatures  (500  to  600°C),  Alao  recommends  use  of  Ti,  la,  or  Ob  as  alloy 
additions* 
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CHEEP  TESTIWO  AND  ITS  RESULTS  AS  APPLIED  TO  THE  DESIGN  OF  QAS  TURBINES,  W.  Siegffrid, 
Revue  de  Metallurgia,  ▼,  45,  Oot.  1948,  p.  361-373,  1 EZT1<1 

, . f>iffe5!n];  !ni\hod,s  of  e*>*P  testing.  Results  indicate  that  the  most  accurate 
data  are  obtained: by  long-time  creep  testing  of  simple  and  notched  specimens. 
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CHEEP  AID  RELAXATION  OP  DRAIN  STEEL  WTRES  AT  ROOM  TEMPERATURE,  Robert  da  Stryckeri 
Hterue  de  Metallurgie,  V.  45  # Oot.  pp.  411-414.  ' 
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DIE  IEMFERATUMBH&.NGIQKEIT  DES  KLASTIZITATSMODUIS  REINER  METALIE  (The 
Temperature  dependence  of  the  Elasticity  Modulus  of  Pure  Ifetals)  Warner 
Koster,  Zeitschrift  fur  M©tallkunde,  v.  39,  Jan.  p.  1-9. 


*he  above  was  determined  for  32  rear  pure  metals  from  ~180*C  to  the  melting 
point,  or  up  to  about  1000°C,  by  determining  the  characteristic  vibration 
frequencies  of  transverse  vibrating  bars.  31  ref. 
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CONTRIBUTION  TO  THE  QUESTION  OP  THE  DEFINITION  OF  THE  CREEP  STRENGTH  OF  LIGHT 
METAL  ALLOTS,  Hugo  Vossktthlerj  2.  ifetallkunde,  39,  No.  3,  PP*  79-87. 


%th  few  exceptions,  the  creep  ourves  of  light  metal*  become  parallel  to 
the  time  after  about  1000  days.  Thus  a true  value  for  the  creep  strength 
can  be  obtained.  The  total  elongation  at  fracture  eannot  be  correlated  with  the 
load,  as  it  can  increase  ordecreaee  with  increasing  load.  At  extensions  of 
about  Q.0005J£/hr  a point  of  inflection  dependent  on  the  temperature  and  on  the 
material  generally  occur*.  Recommendations  as  to  the  duration  of  short  time 
creep  tests  are  made  for  various  creep  rates  for  aluminum  and  magnesium  alloys. 
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Germany  1948 


THE  CREEP  STRENGTH  OF  MAGNESIUM  AliCTS,  Hugo  Vcesktfhlerj  Z.  Mstallkunde,  V.  39, 
No.  7,  pp.  193-204. 


Generally  at  low  teape  natures  the  creep  strength  of  forging  alloys  is 
superior  to  that  of  oast  alloys,  while  the  reverse  is  t rue  at  high  temperatures . 
large  grain-sizes  are  best  at  high  temperature,  and  small  grain  sizes  at  low 
temperafarea.  Alloys  prone  to  recrystallisation  pssess  lower  creep  properties 
than  those  which  are  not  susceptible  to  reorysta 111 Ration  at  the  test  tempera- 
tures. A correlation  of  the  tensile  and  creep  properties  was  attempted. 
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Canada 


XEASVBim  CREEP  WITH  STRAIN  QAQES, 


Iron  Age,  T.  162,  DeC.  p.  59. 


ifew  technique  reported  by  the  Canadian  Bureau  of  Mines. 
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high  TEMPERATURE  CREEP  TESTING,  H.  V,  Kinsey,  Canadian  Metals -and  Motellurgiaal 
Industries,  v*  11,  June,  p*  19*22,  34* 

Canadian  laboratory  facilities  for  aeasuring  creep  of  metals  at 
temperatures  up  to  210CTF* 
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CHESP  MEABBREMKNT  WITH  WERE  SAWJES,  *lectrical  Engineering,  v.  67,  Hot.  P*  1049. 

Ogf  0f  gR— 4 bonded  resistance-wire  strain  gages  instead  of  the  conventional 
extensoaetor  as  reported  by  the  Canadian  Bureau  of  Mines,  this  method  is  said 
to  be  simple,  accurate,  and  sensitive,  and  avoids  Uie  problem  of  attaching 
cumbersome  and  inconvenient  i® oh&nic &1  devises  to  test  specimens. 
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A 


p,  182-190. 


107  ref!1^  and  long”time  cre*p  testa  ar«  irarestigated  and  resxtlts  are  discussed. 
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Switzerland  1948 


SJ®  DIE  MWWWmmttGm'S  70 n ZINKLEQHSDl«}SSf  (ereep  Resistance  of  Zinc 
Alloys;  0.  H.  C,  Messner,  Schwaizer  ^rchiv  for  angewandte  Wiseensehafi  und 
leohnik,  v.  14,  March,  p.  86-94*  Vil,  p.  118-127. 


. Cr®9P  r«s^nee  of  sine  is  very  lew,  but  nay  be  increased  by  proper  treat- 
mmt.  Creep  strength  varies  with  composition  but  is  much  more  influenced  by 
methods  of  fabrication,  such  as  heat  treatment  and  worieing.  Ho  definite  ^ 
rela ti onship  between  oreep  strength  and  grain  size  or  structure  was  found*  nor 

Xo?g^?rBlJ test  results.  The  most  likely  cause  of  creep 
seemed  to  be  internal  slip  in  the  crystals. 
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S52S?iZ."S,;5  *2  lmcms  w**  ST®s 

*><*  (Bulletin  of  the  Aeedenr  of  aSenoe*'*aFith^'1msBSRs.0«*1*nl%T*llai°l"*klkh 
Oct.  p.  1547-1560.  aoienoes  of  the  SSSR,  Section  of  Tech.  Scicmca) 


Sew  method  permits  easy  solution  of  the  problem  of  absolute  value  of 

i/!?.uear  &t  ®ach  monjent  of  deformation,  typical  data  for  two 
steels  comp  red  with  results  of  other  methods  of  testing.  lO^ef! 
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EVALUATION  <F  THE  TOUGHNESS  OF  THE  DISCS  OF  STEAM  TURBINES  (In  Russian) 
Ifer** ^otloturb2istroenIe  (Boiler  and  Turbine  Manufacture), 


■j,  , the  toughness  of  the  disks  of  steam  turbines,  the  method 

of  double  calculation  is  applied  first,  using  the  influence  of  the  "strtin* 
of  the  rim  and  connections  and  strain  in  the  disk*  the  method  of  triple  calcula- 
tion introduces  the  rim  coefficient.  19  ref.  ^ caxcuxa 
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BASIC  PRINCIPLES  FOR  DEVELOPMENT  OF  HEAT  RESISTANT  ALLOTS  (In  Russian)  K.  A. 
Osipov,  Dokla^dy  Akademii  Rank  SSSR  (Reports  of  the  Academy  of  Sciences  of 
the  USSR),  v*  60,  June  21,  p,  1535-153S- 

A new  aethod  for  prediction  of  ths  heat  resistance  of  alloys.  Data 
obtained  from  curves  of  density  of  ths  electronic  states  and  characteristic 
of  each  component  give  clues  for  such  predictions . 
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Russia 
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FAOT^S  RESPONSIBLE  F OS.  HEAT  STABtLITI  OF  HETEROGENEOUS  IETALLIC  ALLOTS 

K\A*  ?^±vTr»  Boklady  Akadeaii  Mauk  SSSR  (Reports  of  the  Academy 
of  Sciences  of  the  USSR),  new  ser.  v.  62,  fyst.  1,  p.  493-495. 


The  above  mentioned  were  investigated  for  a series  of  ternary  and  quaternary 
alloys.  Besides  melting  points  of  the  components,  the  main  factors  involved 

are  structure  and  Composition  of  the  intermediate  phase,  an!  its  dependence 
on  temperature  and  residual  stresses.  dependence 
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THE  ROLE  OF  *DISL0Cmor  IN  THE  PROCESS  OF  CREEP,  (In  Russian),  I.  A.  Oding. 
Izvestiya  Akademii  %uk  SSSR,  Otdeleni®  Tekhnicheskikh  Nauk  (Bulletin  of  the 
Acadeny  of  Sciences  of  the  CSSS,  Section  of  Technical  Sciences)  Bee.  p.  1795-1802. 


Analyzes  all  possible  mechanisms  for  strengthening  and  weakening  of  metals 
dtwing  creep  on  the  basis  fo  the  theory  of  dislocation.  Application  of  this 
theory  is  said  to  resolve  certain  controversies  concerning  th©  mechanism  of 
the  creep  process.  Describes  an  additional  mechanism  of  made  wsaking  caused  by 
"dial o cation”  of  the  strength  of  metals* 
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RSLAXAXIOJf  AMD  CREEP  OF  METALS  CONSIDERING  MONUNIFORU  DISTRIBUTION  OF  STRESS, 

^vestiya  Akadeali  Nauk  SSSR,  Otdelenie  Technic be skikh 

m£SwT  “*  °f  tha.nsSR* s,otton  of  I"c,rai0‘1 


plastS?f  ^at^tti^8+8?T?d  *2  ^sU-ctotormtlon  prodeede  by  means  of  diffusion 

baslX?  + ^^Jst1?1  ®octiff  °*  th®  0Urves  of  *«*  relaxation.  On 

thBdif fusion  equation,  formulas  are  proposed  for  initial  sections 
oi  relaxation  and  creep  cruvee,  corresponding  sell  with  experimental  data. 

JJJ  VQZ  » 
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ANALYSIS  (W  SOME  CHARACTERISTICS  OF  THE  STRENGTH  OF  METALS  AT  HIGH  TEMPERATURES, 
I.  A.  Odingj  Zarod*  Lab.  (in  Russian),  V.  14,  No.  11,  pp.  1365-1377. 

A mathematical  analysis  of  the  creep  and  relaxation  of  metals  at  high 
temperature. 
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DIFFERENT  MSCffiMISiffi  CF  PLASTICITY  IN  METALLIC  ALOIS  (In  Russian),  A.  A. 
Boohmr,  Irveatiya  Akadomii  %uk  SSSR,  Otdelenie  TakJmioheBkilch  Hawk  (Bulletin 
of  the  AcmSmff  of  Sclenoes  of  he  USSR  Section  of  Technical  Sciences,  May  1948 
p*  649-653. 


A nm  approach  for  the  expLans  tion  of  the  nsohanis®  of  plasticity  of 
alleys  at  high  temperatures,  eaphasiaing  the  predoainant  Lnfluenoo  of  the 
character  of  the  inter&otion  of  the  existing  phases  of  the  heterogeneous  system. 
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INFLUENCE  OF  ALLOYING  ELEMENTS  ON  THE  THERMAL  STABILITY  OF  CHHOMTOM  NICKEL 
AUSTENITE  (In  Russian),  A.  M.  Baratfika.  Doklady  Akadeiail  Mask  SSSR  (Reports 
of  the  Academy  of  Sciences  of  the  USSR),  new  ser.  v.  63,  I fov,  21,  p.  265-267. 


^he  influences  of  W.  Mo,  and  Cb  on  the  heat  resistance  of  Gr-Ni 
steels.  The  marked  difference  in  atomic  diameters  of  the  above  elements  and 
of  Fe,  Cr,  and  Hi  is  the  main  cause  of  the  increase  In  creep  etrength  of  the 
alloy  and,  hence,  its  higher  heat  resistance. 
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ELONGATION  <F  POLYCRIS  TALLINE  SILICON  IRON  (4.2#  SI)  IN  THE  HA  TORE  RANKS  FROM 
“195 °C  to  ♦ 800® C.  (In  Suasion),  ®#  S*  Kolesnikov,  B*  S.  ^*kovleva,  and 
ul T,  Yakutovioh,  Zhurnal  Tekhnicheakoi  Fiaiki  (Journal  of  Technical  Physics) 

v*  18,  Nor.  p.  1449-1455. 


Diagrams  of  elongation  of  the  above  may  be  classified  In  two  different 
groups;  "low  temperature"  and  "high  temperature".  Sepewlence  of  resistance 
to  deformation,  uniform  elongation,  and  sum  of  elongation  and  fuasi  uniform 
elongation  on  temperature# 
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Russian  1948 


DETERMINATION  OF  THE  TEMPERATURE  COEFFICIENT  OF  THE  MODULUS  OF  ELASTICITY  OF 
SHEET  MATERIAL  IN  BENDING,  A,  N,  Malinkovich  and  I.  IS,  Roitaanj  Zavocl.  Lab. 
(In  Russian),  V.  14,  No.  7,  pp*  839-842, 


Determination  of  t he  modulus  of  elasticity  of  steel  and  elinvar  sheets 
thin  as  0*4  mm  in  the  temperature  range  -50®  to  +100® C. 
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Russia  1943  'l  Vv 

RELATIONSHIP  BETWEEN  MELTINO  POINTS  AND  RESISTANCE  TO  HIGH  TEMPERATURES  OF 
ALLOYS,  (In  Russian),  K.  A,  Osipov.  Kbdlady  Akadaaii  Jfeuk  SSSR  (Reports  of  the 
Academy  of  Sciences  of  the  USSR),  r.  July  1,  p.  71-74, 


«,  xt.  8 to,  ^otabllsh  relationship  for  a series  of  binary  alloys  <Fe-Cr, 

Fe-Nl,  Co-Ni  and  Hn»Nl ) . The  method  of  Investigation. 
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CREEP  TEST  MACHINE  FOR  LIGHT  ALLOYS  (In  Russian}  I*  I.  Portnoi  and  A.  7.  Rudnav. 
Zavodskaya  Laboratoriya  (Fact cry  Laboratory),  v.  14,  Aug,  p.  985-990, 


It 

or  long  and  short-time  creep  testa  at  temperatures  from  350  to  400*C. 
This  machine  is  characterized  by  its  simplicity,  compactness,  and  ease  of 
production  In  Industrial  shops,  ^stalls  of  construction  and  examples  of  tests 
performed,  with  corresponding  diagrams. 
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COMPARATIVE  TESTS  ON  CREEP  <F  A RING  SPECIMEN  IN  BENDING  AND  OF  A CYLINDRICAL 
SPECIMEN  IN  TENSION*  (In  Russian)*  I*  A*  Qdlng  and  $.  I*  Matveyev,  Zavodskaya 
Laboratoriya  (Factory  laboratory),  v.  14,  May  p.  595-607# 


4 speeial  type  of  ring  specimen  for  the  creep  test.  Shape  and  dimensions 
are  indicated.  Test  apparatus,  including  electrical  circuit  and  a comparison 
of  the  data  obtained  from  such  specimens  with  that  from  the  usual  type  of  speci- 
mens# 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Ralease  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


*r. 

Eossia  194 8 ^ Q w W* 


SMALL  SIZE  CIUKEP  BEST  MACHINE,  (in  Russian) , M.  L.  Berifashiein,  Za.vodaka.ya 
Laboratoriya  (Factory  laboratory),  v.  14#  June#  p.  760-761. 


Sew  apparatus*  22"  x 20"  x IS",  and  its  characteristics. 
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1949  1 


cr  <j». 


V5r  W a vN 


mmmc  creep  and  rupture  properties 

ENSILE  FATIGUE  STRESS,  B.  J.  Lazanj 


OF  TEMPE  MTUHE-HES3S  TANT  MATERIALS  UKDBR 
rroo.  Asa,  V.  49,  pp.  757-787. 


. l^adtetions  of  static  testing  and  the  importance  of  dynamic  creep  and 
r^ure  propel*,  to  deeigntog  for  high-t^peratu™  Mrvf «,  XSauS. 

Sa-wly  developed  dynamic  tasting  machines  and  measuring  equipment  for  deterndniru? 

“J*  ??turo  ProPerties  are  described.  Data  on  several  temperature-resist 
tant  materials  are  presented  mi  thin  mean-stress  alternating-stress  coordinates 
to  show  the  influence  of  dynamic  stress  on  creep  and  tiroto  rupture.  Th« 

testing  temperature  and  dynamic  stress  Hd  their  influence 

SL? ,*-*•  111  *—  - SM^gSgigSK?*:.^ 

MUSM  !!!“!?;,  “**;  pnf?iU}  "how  th®  grMttjr  d.oi»a»«l<ia<!tnitr 

caused  by  the  superposition  of  cyclic  stress  on  tensile  preload.  * 
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United  States  1949  ' ‘ ^ "i 

CREEP  OF  METALS t J*  B*  iubahn,  American  Society  for  Metals*  “Gold  Working  of 
Metals*,  p.  223-247. 


Factors  that  Bay  affect  the  shape  of  a strain- time  curve.  Suggests  that 
strain-time  relationships  based  upon  fundaswtnt&l  characteristics  of  deformation 
should  apply  over  a side  range  of  conditions.  Limited  to  creep  during  -which 
recovery  and  other  transformations  do  not  occur.  30  ref. 
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United  States  1949 


CREEP-TIME  RELATIONS  FOR  POLYSTYRENE  UNDER  TENSION,  BENDING,  AND  TORSION, 
Joseph  Marin  and  Geer  ge  °uffj  Proc*  ASTM  V.  49,  pp«  1158-1180. 


The  influence  of  the  magnitude  of  the  stress  and  time  upon  the  c reep  defor- 
mations T»as  determined  for  each  of  the  foregoing  types  of  stress.  Contorl 
tests  and  stress-strain  or  load-deformation  relations  were  obtained  for  simple 
tension,  compression,  simple  bending,  pure  bending,  and  torsion.  Creep  values 
for  bending  and  torsion  derived  from  creep-tension  data  agreed  with  the  measured 
values. 
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VR  vjV,  '•  M 

STRENGTH  OF  ALLOTS  AT  HIGH  TEMPERATURE,  K.  A,  Osipov*  Metal  Progress,  V,  56* 

Aug,  p,  262 f 266,  268,  270,  272, 


Based  on  three  papers  in  Doklady  Akadeaii  Nauk  SSSR. 
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BENDIMJ  OF  BEAMS  WITH  CHEEP,  E.  P.  Popov i J0 ur.  Applied  Physics., 

"arch,  pp.  251-656, 


V.  20,  Ho.  3 


A method  of  calculating  stresses  and  deflections  for  beans  whose  material 
creeps  xe  presented  in  this  paper.  Complete  tension  c reep  test  data  at  constant 
temperature  are  used  to  define  creep  characteristics  of  the  material.  Thev  by 
using  Bernoulli’s  hypothesis  of  plane  sections  and  the  techniques  developed 
earlier  for  Interpretation  cf  the  relaxation  creep  tests,  a method  of  beam  analysis 
1*  shown.  Stresses  and  deflections  may  be  calculated  fbr  any  desired  time 
interval.  This  includes  the  time  prior  to  the  occurrence  of  the  steady  state 
creep.  The  latter  aspect  appears  to  have  been  ignored  by  other*# 
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MECHANISM  OF  STEADY-STA  CREEP  IN  METALS.  B.  Q.  Rightmirej  Physical  Review, 
V.  75,  No,  10,  p.1627. 


The  Cushman  relation  for  steady  state  creep  namely  that  the  stress  varies 
linearly  with  the  logarithm  of  the  strain  rate,  leads  to  the  deduction  tha$ 
about  1000  atoms  are  present  in  a flow  unit.  But  since  the  activation  energy 
values  load  to  flow  units  of  the  order  of  10  atoms,  it  is  necessary  to  postulate 
that  the  flow  units  are  dislocations  which  move  in  segments  rather  than  as  a 
whole | one  atom  at  a time  jumps  and  the  others  follow  one  by  one . On  this  basis, 
and  with  the  use  of  absolute  reaction  rate  theory,  it  is  possible  to  compute 
the  number  of  atoms  in  a dislocation,  and  the  velocity  and  concentration  of 
dislocations , Calculations  were  made  for  aluminum,  silver,  and  platinum.  In 
the  case  of  aluminum,  it  appears  that  there  that  there  are  few  fast  moving  dis- 
locations j this  may  explain  the  presence  of  slip  bands. 
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CORRELATION  CF  TENSION  CREEP  TESTS  WITH  RELAXATION  TESTS,  Irving  Roberts,  Jtt.« 
of  Applied  Mechanics,  v.16.  Twins*  of  the  Aaer.  Sociaty  of  Mechanical  Engineers, 
v*  71,  June  , p.  208. 

Analytical  solutions  to  the  bolt  relaxation  problem,  based  upon  empirical 
creep-data  equations,  may  be  obtained  by  direct  substitution  rather  than  by 
differentiation  and  integration,  as  was  done  by  Soderberg,  Popov,  and  Kousner. 
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APPLICATION  OF  REACTION  RATE  PRINCIPLES  TO  SOWS  MECHANICAL  PROPERTIES  OF  MATERIALS, 
Edward  S&ibel,  Trans*  of  the  Neirlork  Academy  of  Sciences,  S«r.  2,  7.  11,  Feb* 
p*  135-147. 


How  the  above  has  been  a ccomplished  in  several  cases.  Such  phfcnmnrm  as 
creep,  viscosity,  and  fatigue  can  only  be  fully  explained  by  application  of 
physical  principles  analogous  to  these  of  chemical  reaction.  Discussion 
of  theory  of  the  rate  of  propagation  of  fracture  cracks  In  metals.  18  raf. 
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CREEP  AND  DAMPING  PROPERTIES  OF  POLTBTTEBNE,  J.  A*  eauer,  J.  Marin  and  C.  C.  Ifeiaoj 
Jour.  Applied  Physios.  F.  20,  No.  6,  June,  pp.  507-517. 


The  anelastic  behavior  of  polystyrene  has  been  studied  by  means  of  creep 
tests  under  long-time  load  application  andby  means  of  damping  capacity  testa 
under  rapidly  varying  repeated  loading.  Tensile  creep  data  taken  at  various 
stress  amplitudes  reveal  that  the  log  of  the  ereep  rate  (at  1000  hours)  varies 
linearly  aith  the  log  of  the  stress  amplitude.  A similar  type  of  variation 
is  obtained  when  damping  capacity  or  energy  absorbed  per  cycle  is  plotted  against 
stress  amplitude.  From  these  two  sets  of  data,  the  creep  rate  is  found  to  b# 
proportional  to  the  square  of  the  damping  capacity.  H would  thus  appear 
possible,  for  polystyrene  at  least,  to  predict  1000-hour  creep  rates  from  short- 
time  measurements  of  absorbed  energy  under  dynamic  loading  conditions. 

The  data  obtained  from  the  creeping  and  damping  tests,  together  with 
additional  data  from  short-time  tension  and  compression  tests,  seem  to  be  con- 
sistent with  an  internal  structure  In  which  the  linear  polymer  chains  and  groups 
of  chains  are  in  ordered  or  partially  extended  positions,  but  in  which,  in  the 
absence  of  stress,  no  preference  is  shewn  for  any  particular  direction.  Under 
the  action  of  stress,  particularity  if  the  stress  is  maintained  for  a lohg 
period  of  time,  a tendency  exists  for  the  ordered  regions  to  orient  in  the 
direction  of  the  applied  stress.  The  so-called  "erasing”  condition  which  has 
been  observed  to  occur  in  the  creep  specimens  is  probably  a manifestation  of 
this  orlentdion.  X-ray  evidence  appears  to  support  this  point  of  view. 
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FOXDMBNnid  OP  CREEP,  Howard  Scott,  Jfetal  Progress,  t.  55,  Ifexv  p.  343-344. 


lakes  issue  with  conclusion  in  Feb.  1946  issus  that  there  Is  no  correlation 
between  creep  and  tensile  strength.  Defends  us©  of  complex  "practical*  alloys, 
which,  although  containing  at  least  eight  or  nine  metallic  components,  behave  in 
a regular  and  predictable  manner. 
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WANTED*  BETTER  CRITERIA  FOR  TURBINE  ALLOTS*  W.  o.  Sweeny,  Metal  Progress,  v.  55 
Mar.  p,  315-319. 


Limitations  of  present  aechanicalStest  methods  fear  use  in  high-temperature 
alloys  sad  fields  where  further  investigation  would  be  likely  to  be  profitable. 

Further  work  on  fundamental  metallurgy  as  well  as  on  t4st  methods  is  considered 
desirable. 
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TESTING  MATERIALS  AT  HIGH 
71,  Nov,  p,  906-910, 


Short-time  stress-strain,  stress-rupture, 

v6®w§ « 


creep,  relaxation,  and  fatigue 
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TEMPERATURES  ON  THE  RECOVER!  OF  C0ID  WORKED  ALOMTHOTI, 

LE,TIt'  ,vt*  jndeTe°a>‘ Jhl  of  Metals  (Trans.)  r.  1, 
Dae.  Tmns.  of  tM  Amer.  Inst,  of  Mining  and  Metallurgical  foginesrs, 

V*  xt>5»  p«  921-92& . * 


Mechanical  properties  of  cold  worked  metals  depend  not  only  on  in- 
Btentaneons  values  of  strain,  strain  rate  and  temperature,  but  on  the 
entire  past  history  of  temperature  and  strain  rate  during  prestraining. 
Observations  app»  ar  to  suggest  that  lower  temperatures  of  prestraining 
induce  formation  of  smaller  or  otherwise  more  readily  activated  dislocations. 
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MECHANISM  OF  CREEP  IN  METALS,  0.  R.  WUjm,  Jhl.  of  the  Anser.  Soc.  of  Naval 
Engineers,  v.  61,  Nov.  p.  892-907. 

lal#  of  the  Institute  of  Metals,  v.  75,  Apr.  p.  693-706. 


How  the  mechanism  by  which  a metal  deforms  at  elevated  temperatures  differs 
from  that  at  normal  temperature,  and  how  the  difference  depends  on  tins  rate  of 
deformation. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


1949  T ^ 

United  States  Uft 


REPORT  OF  JOINT  COMMITTEE  ON  EFFECT  OF  TEMPERATURE  ON  THE  PROPERTIES  OF  METALS. 
American  Society  far  Testing  Materials,  proc.  v.  49,  1949,  p.  241-255. 


Includes  brief  appendices  as  fellows*  "Effect  of  Variables  on  the  Creep 
Resistance  of  Steels*  (H.  C.  Cross )j  "Stability  of  Steels  as  Affected  by 
Temperature*  (J.  J.  K&nter) j and  " Hi gh-Temp era ture  and  Low-Temperature  Testing 
Equipment  in  the  United  States*  (results  of  a questionnaire). 
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SELECTION  OF  HEAT  RESISTANT  STEELS  I.. 
Ally  p.  113-118.  * 


«?.  3.  Henry,  Product  Engineering,  v.  20, 


£%£  **T*Lhf 

bS  “ntlS)!’”1  ,0rrcslOT  0,“”d  **  other  “«■*  in  contact Wh  tS  MtU..^^"” 


SELECTION  OF  HEAT  RESISTANT  STEELS,  II.  V.  £$,  Aug.  p.  113-115. 

. . of  extended  exposure  on  oeohanlcal  properties 1 eabrittleaent 

intergranular  preolpltatloni  thermal  stresses 1 and  relative  coats.  ' 
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raSRAJCDWEIAL  ALLOTS  HAS  THERMAL  SHOCK  RESISTANCE  NEEDED  FOR  TURBINE  BLADES, 
Product  Engineering,  v.  20,  July,  p,  150-151 


Investigation  of  an  alloy  containing  80$  TiC  and  20$  Co  conducted  at  tbs 
HACA  Lewis  laboratory  to  determ  m resistance  to  thermal  shock,  short-time  Vwel 1# 
Strength  at  elevated  temperatures,  and.  performance  characteristics  trader  simulated 
service  test  conditions. 
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STRENGTH  CF  METAL  AIRCRAFT  ELEMENTS,  Munitions  Board  Aircraft  Committee 
ANC-5*,  May,  109  pga. 


Mechanical  properties  of  alloy.  Carbon,  Stainless,  Bearing,  heat, 
resistant  and  corrosion  resistant  steels,  as  well  as  A1  and  % alloys, 
52  ref. 
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COMPARISON  OF  HIGH  TEMFF-RATOTB  ALLOTS  TESTED  AS  BLADES  IN  A TYPE  B TBRB0«6UPKR- 
CHAP-OffiR,  W.  G,  Stewart  and  H.  C.  Ellinghaueenj  Trana.  ASHE,  V.  71,  Aug.  pp.  613-620. 


She  need  for  test  information  concerning  the  high  temperature  strength 
characteristics  and  stability  of  gas  turbine  alloys  beyond  that  provided  by 
stress-rupture,  creep,  and  gas  erosion  tests  is  discussed,  ^he  practicability 
of  testing  a number  of  alloys  in  the  for*  of  blAdos  in  an  air-craft,  turbo- 
supsr-eharger  operated  as  a gas  turbine  is  pointed  out.  By  this  procedure, 
bides  of  12  different  alloys  are  simultaneously  tested,  since  the  rotor  contains 
142  blades.  Teats  on  both  wrought  and  cast  alloy  blades  Wei’s  made  at  eight 
temperatures,  ranging  from  1200-1500°F,  and  for  as  long  as  1000  hrs.  Measure- 
ments of  the  extension  of  the  blades  are  presented  graphically. 
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Tffi  COMPARATIVE  CR0BP  PROPERTIES  OF  SEVERAL  TYPES  OF  COMMERCIAL  COPPfRS, 

A*  D*  Schwope,  X,  f.  Smith,  and  L*  R.  Jaoksonj  Jour,  of  Metals,  V.  1,  Ho.  7, 

July  pp.  409-416*  {AIME  TP  Ho.  2605E)  • 

The  effect  of  cold  work  on  the  c reep  cbarectefistics  of  tough-pitch  and 
of  OFHC  copper#,  unalloyed  and  0 liver  bearing,  has  been  determined  for  tempera- 
tures from  200°  to  572°F.  The  most  important  results  are* 

1,  Cold  -work  increases  the  creep  strength  of  oopperj  however,  the  benefit 
from  cold  work  is  lost  at  temperatures  where  reerystallisation  is  rapid.  These 
temperatures  vary  with  the  amount  of  cold  work  and  the  type  of  copper. 

2,  The  addition  of  silver  to  either  tough— pitch  or  0F1C  copper  raisee  the 
temperature  at  whloh  rapid  reerystallisation  oocursj  the  effect  is  approximately 
the  same  on  both  types  of  copper. 

3,  While  additions  of  silver  effectively  lower  the  oreap  rate  of  both 
tough-pitch  and  OFHC  copper  as  eold  worked,  the  silver-bearing  OFHC  copper  has 
a marked  lower  creep  rate  than  comparable  tough-pitch  copper. 
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MoxmTios,  raromo  raoraesss  roam  10  AiTOCt_crap-io-HDPHiBK  tests,  <s.  v. 
Smith 


and  E.  jT  Dulie * Steel,  t.  126,  Aug.  22,  p.  99. 
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EFFECT  of  manufacturing  practice  ok  creep  and  creep  rupture  strength  of  low 
GAHBQS  STEEL,  O.  F.  Smith  and  Dulisj  Froe.  ASTI,  V.  49,  pp.  584-601. 


Comparative  creep  to  rupture  test#  at  S50°F  on  twelve  heats  of  lcm-carbon 
rteel  mads  by  different  melting  and  deoxidation  practices  shore  a rather  wide 
range  in  result#  dependent  chiefly  upon  the  deoxidation  practice  employed  • 

The  extimated  stress  for  rupture  in  10,000  hr*  ranged  from  12,000  to  20,000  psi, 
and  the  observed  stress  to  produce  a minimum  creep  rate  of  G.l*  per  hr.  ranged 
from  19  000  to  32,000  |fi.  Silicon  deoxidised  steels  were  stronger  than  aluminum 
deoxidised  steels*  AH  specimens  Bnecked  in*  and  sheared  severely  elongated 
grains  at  the  fracture  • Notch  impact  values  and  hardness  determined  on  specimens 
subjected  to  creep  tests  but  before  rupture  indict  ted  that  no  important  de- 
terioration occurred  in  ordinary  mechanical  properties* 
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OT  BiUED  JET  ENGINE  HOMS,  H.  B.  SuldU,  „d  p.  0.  V»atft,  Jr, 
Trans.  ASMS,  V.  71,  Aug.  pp,  605-612.  ’ 1 


1 i.™  ™ 2 r!!PiriPiUr?  Snd  df^r  characteristics  of  materials  are  of  greatest 

importance  to  the  designer  of  high-temperature  rotating  parts,  Four-bladed 
discs  were  tested  in  a facility  that  was  designed  to  spin  the  rotors  in  as 
near  engine  operating  conditions  as  possible.  The  tests  were  aJ£  in  accordance 

schedule  of  temperature  gradient,  temperature  and  speed. 

Si !??  !??  ******  Ch^act0rl8tic8  ^ <>f  failure  shears  to  have  a direct 
relationship  to  the  magnitude  of  the  ductility  for  a given  material.  Of  the 

four  discs  reported,  the  standard  19-9-BL  showed  the  best  combination  of  a 

d;ctilit^./lth=ugh  the  Timken  16-25-6  material  as  processed 
was  slightly  stronger  than  the  standrad  19-9-HL. 
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SLBVA'EBD^l'EMPEFATURE  COMP  FESTIVE  STRESS -STRAIN  DATA  FOR  2/R  «ra  itmmim  1TTrvtr 

«Uoy  co»pra6Sive  etreae-a train  teats  of  24S-T;,  aiuninm 

, sr3ft'  s^Dlllzsd  elevated  temperatures  up  to  700°F.  einnsiw 
1/2  to  2 hours,  and  strain  rates  of  0.002  to  0.006  nor  aLlt,  , °* 

o caparisons  Mth  extruded  75S-K  altminun  Rloj-  ara^LXSl!' 
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XHE  EFFECT  OF  STRAIN  TEMPERATURE  HISTORY  ON  THE  FLOI  AND  FRACTURE  CHARACTERISTICS 
OF  AN  ANNEALED  STEEL,  K.  J.  Rlplinf  and  G.  Sachs,  Jnl*  of  Metals,  v.  1,  sec.  3 
Feb.  p.  78-90. 


Result s of  experimental  -work  on  a low-carbon,  2.75/S  Si  steel.  onclusiona 
regarding  the  effect  of  straining  a ferritic  material  at  one  temperature  on 
fracture  and  flow  characteristics  at  scare  other  temperature . 11  ref. 
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HIGH  TEMPERATURE  CHAIUCTERISTICS  OF  HEAT  RESISTANT  ALLOTS f Norman  S.  Mott, 
Product  Engineering,  v.  20,  Sept*  p.  163. 


Data  sheet* 
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SHORT-TIME  HIGH-TEMPERA  TUBE  DEFORMATION  CHARACTERISTICS  OF  SEVERAL  SHEET  ALLOTS, 
James  Killer  and  Qlen  Guarnieri,  Trans.  ASM.  V.  41#  pp.  167-193. 


From  short  time  constant  rate  tensile  tests  at  elevated  temperatures  true 
stress-true  strain  characteristics  have  been  determined  for  five  different  types 
of  alloys  over  a range  of  temperatures  and  strain  rates.  The  alloys  used  sere* 

SAS  1020,  regular  Inconel,  Inconel  I,  annealed  S-316,  and  cold  rolled  S-316. 

An  attempt  was  made  to  use  the  data  as  a means  of  learning  more  about  the  mechanics 
Of  deformation  at  elevated  temperatures  through  determination  of  the  activation 
energies  involved.  The  increase  in  such  energy  values  with  decrease  in  stress, 
as  was  found  for  all  materials,  was  attributed  to  the  effect  of  elastic  distortion 
on  the  crystal  lattice.  A simplified  mechanism  of  deformation  is  described  using 
these  characteristics,  and  the  relationship  of  the  flow  process  to  wAtai 7 j,q 
diffusion  is  pointed  out! 
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fm  EFFECTS  OF  TEMPERATURE  AND  MATERIAL  STRUCTURE  ON  THE  FRACTURE  PROPERTIES 
OF  MEDIUM-CARBON  STEEL,  Jill  ins  Miklowitz,  American  Society  for  Testing  Materials, 
Proc*  t.  49  p 602-617.  , / " 


Effects  of  variations  in  temperature  of  testing,  size  of  grain,  and  tyre 
°LP!!rlitf.ln  th®  structures  of  a Si-killed  dad  Si-Al-killed  steel  on  ductility 
and  strength  sere  determined.  Apparatus  and  -test  results.  Micrographs  show 
structures  resulting  from  various  thermal  treatments. 
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THE  CREEP  STRSHG2H  AT  200°C  OF  SOME  MAOJfBSItW  ALLOTS  COSmiRUfO  CERIUM,  G,  A. 
Malloy  and  R.  W.  Ridley,  Jnl  of  the  Inst*  of  Ifetals,  v.  75,  Apr,  p*  679-692, 


A number  of  the  alloys  were  tested  as  oast,  as  rolled,  and  as  rolled  and 
heat  treated.  Little  advantage  was  gained  by  Increasing  the  Ce  content  beyond 
lt~2$.  Rolled  Alloys  are  markedly  inferior  to  east  alloys  unless  they  are 
solution  treated.  Slight  age  hardening  took  place  in  alloys  containing  0.5-6^  Ce. 
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INFLUENCE  CP  TEMPERATURE  ON  THE  STRESS-STRAP/  ENERGY  RELATIONSHIP  FOR  COPPER  AMD 
NICKEL*CQPPER  ALLOY,  D«  J.  IfoAdaa,  Jrj  Jour*  of  Metals,  v.  1.  So.  10,  Oct. 
pp.  727-740.  (AIME  TP  No.  2703E) . 


Results  derived  from  tension  tests  of  unneteehed  cylindrical  specimen*  of 
Hionel  and  oxygen— free  Cu  at  strain  rates  a little  slower  than  those  ordinarily 
used  in  tension  tests  and  at  temperatures  of  -188  to  +165° C.  23  references. 
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EFFECT  OF  PULSATING  LOADS  ON  THE  CREEP  CHARACTERISTICS 
M*  J.  Mmjoinej  Proe.  ASTM,  V.  49,  pp.  788-803, 


OF  ALUMINUM  ALLOT  148-?, 


and  a creep-rupture  testing  machine  in  which  oscillating 

fltZll  tr  7 be.f^lled*  ^3  sachine  was  developed  to  check  the  in-? 

SdSS  ' aimH  03ciHating  stress  to  the  steady  stress  in  a creep- 

^apture  teat.  he  results  of  a series  of  teats  at  400°F  of  14S-T  aluminum  allnv 

?£  °B0JS*Hng  stress  01  10%  of  the  mean  stress  are  reported^7 

, of  oscillating  stress  depends  on  the  magnitude  of  the  mean 

stress.  A possible  explanation  of  the  tests  results  is  discussed. 
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SIMULTANEOUS  AGIM3  AND  DEFORMATION  IN  METALS,  J.  D.  Labahn*  Jour. 
V,  1,  No.  10,  Oct.  pp.  702-708,  (AIMS  TP  No.  2697E). 


of  Metals, 


-+«*<C°nSJan?  tensile  tests,  constant  load  creep  tests,  and  variable 

strain  rate  tensile  tests  sere  carried  out  on  an  age  hardenable  aluminum  alloy 
to  determine  the  effects  of  simultaneous  aging  and  deformation.  The  foil  airing 
unusual  deformation  characteristic*  were  observed*  1.  discontinuous  yielding 
in  a tensile  test*  2.  periodic  sudden  extensions  in  a constant  load  creep  teat* 
3.  f&llnrsjiverto  undergo  gradual  extension  at  a constant  load*  4.  unexpected 
transients  following  a sudden  rate  change*  5.  an  ihverse  rate  effect  where 

an  increase  in  flow  stress  beyond  the  transient  is  required  to  maintain  a smaller 
strain  rate. 
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THE  PROPERTIES  OF  SAND  CAST  MCNESIUM-RARE  EARTH  ALL  OK,  Thomas  B.  Leontis  % 
Jour*  of  Metals,  V*  1,  Jfo,  12,  Beo.  pp.  963-983,  AD®  TP*  Wo*  2726E. 


An  the  rare  earth  metals  investigated  enhance  the  strength,  hardness,  and 
creep  resistance  of ' magnesium  at  room  and  elevated  temperatures • The  various 
magnesium-rare  earth  metals  my  be  rated  in  the  following  order  of  decreasing 
tensile  properties  at  room  and  elevated  temperatures  and  creep  resistance  at 
400  and  50CrFi  1*  raagnesium-didjmium.  2.  magnesium  cerium-free  Mischmetal. 

3#  mgne  s iuBr-praseodymium-lantham  im . 4*  n&gnesium-Misclanet&l.  5*  magnesium- 

eerium.  6.  magnesium-lanthanum.  At  400°F  the  properties  of  magnesita»-did.yaiuai 
allots  are  2056  to  5056  higher  than  those  of  mgnesiua-Mischraetal.  Bie  relative 
effect  of  each  rare  earth  metal  on  the  creep  resistance  of  magnesium  at  600°F 
depends  upon  the  composition  level  and,  to  a certain  extent,  upon  the  grain  else. 
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ANULXSXS  OF  THE  TEIIPE MATURE  COEFFICIENT  OF  SHEAR  MODULUS  OF  ALUMINUM,  TSing  Sul 
£aj  Physical  Review,  7.  76,  No.  &,  Aug.  p.  579. 


The  Bxplicity  and  implicit  contributions  to  the  temperature  c oefficient 
of  the  shear  modulus  of  an  aluminum  crystal  were  investigated.  It  was  found 
that  the  explieityly  te*aperatura -dependent  term  contributed  more  than  one-third 
of  the  total  temperature  coefficient.  This  indicates  that  the  shear  modulus 
camot  be  regarded  as  a function  of  only  the  volume,  even  in  an  approximate  way. 
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. temperature  behaviors  of  a low  carbon  steel  and  an  aluminum  alloy 

thf  tfi^A^H^Lw1,0?868  w®re  investigated.  rhe  creep  strain  appeared  to  follow 
the  JSLses-Henoky  shear-strain  energy  criterion  of  yielding.  The  creep  rate  vs. 

aMlt“,d  £*«■•«**•  stages  was  in  fair  agreement  with 
the  Saint  Veirant-Misea  equation  which  assumes  the  material  to  be  isotropic. 
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BffiLUESCE  OF  STRAIN  RA1E  AND  TEMPERATURE  OR  THE  CREEP  OF  COLD  DRAWN  INOOT  IRON 

Jour-  *“e"°h  s«»-  T-  «. 


A study  was  made  of  the  effects  of  variations  in  both  strain  rate  sad 

Th^tM^+r1  thJ  Cr®8p  fha»oteristios  ib  tension  of  cold-drawn  ingot  iron, 
he  third  stage  of  creep  began  without  necking  or  without  the  Diwsenos  of  Arar>ir_ 

tL^r^C*Mt^enBTh!!8*  Oons iderable  necking  occurred  in  all  specimens 

resiSa^e^o  f^otUr!h?nrSi8!!nCa  I?  °Jeep  th*  S9Cond  Btage  and  the 
resistance  to  fracture  increased  as  the  test  temperature  was  decreased 

stress  required  to  initiate  fracture  also  increased  as  th*  «+ra4«  *4  . 

--  «2a^xssisr- 

srssss1"- 

**  i-rjterciystalline  at  test  temperatures  of  700®  and  800®F.  * 
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IIIAHIUM  * * , IIS  PROSPECTS*  T»  . ITS  PROPERTIES,  R.  I,  Jfcffee  and  I.  B,  Campbell, 
Iroa  4ge,  v,  x64,  *tly  28,  p.  48-51* 


Ale©  considers  metallurgical  concepts  In  alloying  and  in  applying  ’tee 
materia!  to  high-temparature  service* 
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INITIAL  INVESTIGATION  OF  CARBIDE  TYPE  CERRAMAL  OF  SO£  TITANIUMwCARBIDE  PLUS 
20%  COBALT  FOR  USE  AS  GAS  TURBINE  BLADE  MATERIAL,  Gharlee  A.  G.  Mervin 

Ault,  and  James  J.  ^angler,  National  Advisory  Gomittae  for  Aeronautics,  Tech. 
Note.  No.  1336,  Mar.  49  ppe. 


Performance  in  a quasi-service  gas-turbine  unit.  Alloy  blades  were  used  la 
the  same  unit  for  comparison.  Elevated-temperature,  short-time  tensile,  and  thermal- 
shock  investigations  were  conducted  on  the  caremal  material.  Results  were 
encouraging.  10  ref. 
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DETERMINATION  OF  PJATE  COMPRESSIVE  STRENGTHS  AT  ELEVATED  TEMPERATURES.  George 
«•  osinwrl  and  William  M.  Roberts.  National  Advisory  Comm.  Tor  Aeronautics. 
Tech.  Note.  No.  1806,  Feb.  20  pps. 


Local-instability  tests  of  extruded  75S-T6  Al-Ailoy  H-seotions  at  stabilised 
elevated  temperatures  up  to  600°F.  Results  show  that  methods  available  for 
calculating  critical  compressive  stress  at  room  temperature  can  be  used  at 
elevated  temperatures  if  the  applicable  compressive  stress-strain  curve  is  given. 
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NICKEL-BASE  ALLOTS  FOR  HIGH  TEMPERATURE  APPLICATIONS.  A 
v,  41,  pp.  125*140* 


• C.  Ouyj  Trans.  ASM, 


Information  Is  given  on  a new  series  of  east  nickel-base  high  temp  era  tur« 

alloyl^  ele^!“r. 

* nuHber  of  the  *^7®  in  the  series  have  higher 
n^twe  strengths  toan  tte  beat  of  the  cobalt-base  materials  now  in  use.  These 

SiSLS1?®  oxidation  and  noderate  fatigue  strength.  Although, 

®6terlals,  these  alloys  have  low  elongation  aad  ingaet 
resistance,  it  is  probable  that  they  are  suitable  for  many  Industrial  applications. 
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fi-om  SVSTT*  °n  th<>  Cre0P  Pr0perti*a  at  various  level*  ranging 
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PHYSICAL  PROPERTIES  AT  ELEVATED  TEMPERATURE  OF  SEVEN  HOT-PRESSED  CERAMICS, 
James  J.  ^angler,  Chester  V.  Ro bards,  and  James  E.  Mo Nutt)  NACA  Tech.  Note. 
No.  19H,  July,  33  pp. 


Presents  investigation  to  determine  elevated  temperature  short  time  tensile 
strength,  relative  resistance  to  thermal  shock,  coefficient  of  thermal  expansion 
and  density  of  seven  ceramics  fabricated  by  hot-pressing.  Ceramics  are  boron 
carbide,  titanium  carbide,  zirconium  carbide,  &5%  silicon  carbide  plus  1556 
boron  caibide,  magnesium  oxide,  zircon,  and  stabilized  zlrconia.  ^Itanium 
carbide  mas  the  most  promising  of  the  seven  ceramics  for  possible  gaa-trubine 
application  because  of  high  tensile  strength  at  elevated  temperatures  and  its 
superior  resistance  to  thermal  shock. 
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^rffo>SR!5P0^12?f  0F.SH®T  ™ STRESS  RUPTURE  DATA,  Nicholas  J.  Grant 
and  Albert  G.  BuoKUn,  American  Sooiety  fear  Jfetala,  Preprint  N0.  18,  33  ppe. 

®um^3ar  of  stress-rupture  tests  was  made  on  alloy  8-590  at 
1209-19°0  P and  on  S-816  at  1200-1500°F.  Rupture  tines  wild  from  3 Le 

5 S£2  » yt  "““V  5 -t-ight  u*J  STt 

the  basin  of "t£S»US Ji™  snd  °f.otre“?  T*i  M—P  r»to  li  « Mined  on 

une  basis  of  these  tests.  Suggests  method  for  predicting  long-time  performance 

Sa ?e“pefa!UreS  b&8ed  on  ®rtrapolation  of  instability  points 
clearly  shown  In  log-log  plots  of  rupture  date.  Data  are  analysed  on  the  basis 
-^xe  chemical  rate  processtheory.  A value  of  “True  elongation8  is 

tUre-i  te8Jf ' which  appears  to  establish  ductility  changes  aTa^ 
function  of  increasing  time  or  decreasing  strain  rate  at  a given  temperature. 
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FUNDAMENTAL  EFFECTS  OF  AGING  ON  CREEP  PROPERTIES  CP  SOLUTION-TREATED  LOW# 

CARBON  N-155  ALLOX,  D.  N.  Fray,  <J.  W,  Fra  email,  and  A.  IS,  White,  NAGA  Tech,  Note, 
No.  1940,  Aug.  73  pp. 


A a experimental  procedure  is  desoribed  which  is  believed  statable  for 
establishing  the  fundamental  mechanisms  by  which  processing,  heat  treatment,  and 
chemical  composition  control  the  properties  of  alloys  at  high  temperature. 

The  method  relates  microstructures  and  x-ray  diffraction  characteristics  after 
various  prior  treatments  to  creep  and  rupture  teBt  properties.  Results  are 
given  for  application  of  the  method  to  solution-treated  and  aged  low-carbon 
N-155  alloy  and  correlation  with  short-time  creep  and  rupture  characteristics 
at  12G0°F. 
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THE  INELUENCS  OF  CONDITIONS  OF  HEAT  TREATMENT  AND  HOT-COLD  WORE  ON  THE  PROPERTIES 
OF  LCW-CARDON  N-155  ALLOT  AT  ROOM  TEMPERATURE  AND  1200%  J.  W.  Freeman,  E.  2. 
Reynolds,  D.  N.  Fray,  and  A.  E.  White | Proc.  ASfM  V*  49,  pp.  618-645. 


From  tension  and  rapture  tests  the  following  data  were  obtained*  yield 
strength  range  at  0.0256  offset  at  rooa  temperature,  30,000  to  134,000  pslj 
rupture  strength  range  at  1200%  40,000  to  60,000  pal  at  100  hrs.|  35,000  to 
56,000  psi  at  1000  hrs.  to  an  estimated  600,000  hrs« , depending  on  the  treatment 
of  the  specimen.  These  ranges,  resulting  from  variations  in  thermal  and  mechanical 
treatment,  are  greater  than  those  which  result  from  variations  in  composition. 
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1 STOUT  OF  EFFECTS  OF  HEAT  TREATMENT  AND  HOT  COLD  WORK  ON  PROPERTIES  OF  LON 
CARBON  N-155  ALLOT,  J.  W.  Freeman,  E.  E.  Reynolds,  B,  N.  Frey,  and  A.  E.  White, 
MCA  Tch.  Note,  No.  1867,  Nay  6l  pp. 


Physical  properties  at  room  temperature  and  rupture  test  characteristics 
at  120CTF  were  used  as  a criterion  to  evaluate  the  effects  of  systematic  maria* 
tions  of  solution  treatments , aging  treatments,  and  hot-cold  work  on  the  fcropertie* 
of  bar  stock  from  one  heat  of  low  carbon  N-155  alloy.  On  the  basis  of  the  yield 
Strength  for  G.O#  offset  at  room  temperature,  and  rupture  properties  at  1200eF, 
standard  type  treatments  that  are  beet  for  the  ALloy  could  be  set  up. 
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SOME  KM  DATA  ON  THE  PROPERTIES  OF  THOUGHT  TITANIUM,  F.  B.  Fuller,  Metal  Progress, 
V.  56,  No.  3,  Sept.  pp.  348-350. 


Tons ion  and  compression  data  obtained  at  various  temperatures,  and  including 
yield  strength,  elongation,  and  modulus  of  elasticity  values,  are  supplied  for 
(l)  anna&ed  and  (2)  cold  rolled  titanium  sheet  and  bar  stock  rolled  (a)  longitudinally 
and  (b)  transversely.  Hardness,  impact,  and  fatigue  data  are  also  furnished. 
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Itt-CA  AMD  OFFICE  OF  NAVAL  RESEARCH  META  ILURGICAL  INVESTIGATION  <F  TWO  URGE 
FORGED  DISCS  OF  S-590  ALLOT,  J.  W.  Freeman  and  Bernard  C.  Cross,  NACA  Tofh. 
Bote,  No.  1760,  Feb.  63  pp. 


Properties  of  2a  rge  forged  discs  of  S~590  alloy  at  room  temps  nature, 

1200  , 1350  and  1500eF  were  studied  to  determine  the  level  of  properties 
obtainable  in  forgings  required  for  rotor  discs  of  gas  turbine,  (to®  disc 
was  aged  after  forgingj  the  other,  solution  treated  and  aged.  A limited  amount 
of  testin  was  done  on  the  solution  treated  disc  prior  to  aging.  Results  are 
given  for  tensile,  impact,  rupture,  time  deformation,  creep,  and  structural 
stability  tests. 
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CREEP  AND  STRESS-RUPTURE  INVESTIOATIONS  ON  SOME  AiUMIKJM  AU.0I 
5.  E.  Dorn  and  T.  g.  tietzj  Proo.  ASTM,  V.  49,  pp.  815-833. 


Increased  interest  in  the  elevated  temperature  properties 
alloys  prompted  investigations  on  the  creep  and  stress-rupture 
of  3S-H12,  3S-TPLS,  52S-R32,  52S-H3S,  61S-T6  and  24S-T3  (ASTM  Designation 
H-HL2,  M1-HL8,  0rl-H38,  OS21-T6  and  CG21-T3  respectively).  From  90°F  to 
400°F  the  above  sequence  of  alloys  -was  found  to, be  the  order  of  increasing 
resistance  to  creep  and  stress-rupture.  Cold  rolling  appears  to  have  a bene- 
ficial effect  on  the  creep  resistance  and  the  tijrae  to  rupture. 

The  data  for  3S-KL2  and  also  3S-H18  were  analyzed  in  terse  of  Hollomon's 
theory  of  creep,  but  the  theoxy  did  not  correlate  mil  with  the  experimental 
facts. 


Cfav* 


SHEET  METALS, 


of  aluminum 
characteristics 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926ATW31 00040001 -4 

yX.A  \ v.  V*' 

x C.  V2fc*  S 

United  States  1949  ^ v° . v ' v - 

ILE7ATED-TEMPEEATURE  PROPERTIES  OP  SEVERAL  TITANIUM  CARBIDE  BASE  CERAMAIS, 
George  C.  fieutsch,  AndrQ1T  J.  Repke,  and  William  O.  Lidmanj  MCA  Tech,  Note. 
No*  1915*  July,  47  pp* 


The  elevated-temperature  properties  of  titanium  carbide  base  cereaals  in 
th®  temperature  range  of  1600°  to  2400°P  were  investigated  to  obtain  information 
©n  the  bonding  mechanisms.  The  compositions  studied  were  titanium  carbide  plus 
5*  10,  20,  and  30%  by  wight  each  of  tungsten,  molybdenum,  and  cobalt.  The 
properties  investigated  were  density,  tensile  strength,  modulus-of— rupture  strength, 
coefficient  of  linear  expansion,  and  oxide-coating  composition  and  structure. 

On  a strength-to-weight  ratio  basis,  coronals  appear  promising  as  gas  turbine 
blade  materials  in  the  temperature  range  of  1600®  to  2400°F. 
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OFFICE  OF  NAVAL  RESEARCH  AND  NACA  METAILORQICAL  INVESTIGATION  OF  A LARGE  FORGED 
SIC  OF  INCONEL  X ALLOT,  Howard  C.  Crosaj  NACA  Tech.  Note.  N0.  1770,  April  31  pp. 


Properties  of  a large  forged  disc  of  Inconel— T alloy  were  determined  for 
the  solution-treated  and  aged  condition#  at  room  temperature,  1200°,  1350*,  and 
1500°F.  I eluded  are  results  of  tensile,  impact,  rupture,  time-deformation, 
creep  and  structural  stability  tests 
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OFFICE  OF  MAM,  fSSEARCH  MV  NACA  !®TALLURGICAL  INVESTIGATION  OF  A LAP®  FORCED 
DISC  OF  S-316  ALLOT,  Howard  Cross  and  J.  1.  Freeraanj  NACA  Tech.  N0te,  No.  1765, 
Fe.  45  PP* 


Properties  of  large  discs  of  8-816  alloy  have  been  determined  fbr  both  the 
as-forged  and  aged  condition  and  the  heat-treated  and  aged  condition  by  means 
of  stress-rupture  and  creep  tests  for  time  periods  up  to  about  2000  hours  at 
room  temperature,  1200°,  1350°  and  1500®F.  Short-time  tensile  test,  impact 
test,  and  time -deformation  oharaoteristics  are  included. 
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A NEW  LOW  ALLOT  STEEL  FOR  HIGH  TEMPERATURE  USE,  George  F.  Comstock;  fetal 
Progress,  F,  56,  No*  1,  July,  PP»  67-71 ♦ 


When  boron  and  titanium  a re  added  to  a soft  steel,  it  quenches  out  to  B— 85, 
and  this  hardness  is  even  increased  by  long  stay  at  110 0°P#  No  trace  of  graph— 
itization  was  found  after  10,000  hr.  at  that  temperature.  Stress-rupture  tests 
indicate  1000  hr.  lift  at  1000°F  and  50,000  pel.  Boron  and  titanium  (or  columbium) 
additions  are  also  found  to  improve  the  stress-rupture  properties  of  5%  chromium 
steel  and  18-8. 
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PRIM RI  CREEP  IN  THE  DESIGN  OF  INTERNAL  PRESSURE  VESSELS,  L.  F.  Coffin,  f».  Shepler 
and  G.  chemlafc|  Jour*  Applied  Me  oh. , f.  16,  Sept.  pp.  229*241. 


^hick-walled  cylinders  are  tested  under  hydrostatic  pressure  at  high  tempera- 
tures. The  permanent  strains  resulting  from  primary  creep  are  compared  to  those 
due  to  secondary  crapp.  It  is  concluded  that  in  the  design  of  pressure  vessels 
for  short  life,  consideration  of  ela  tic  conditions  and  primary  creep  is  essential, 
while  for  long  life,  secondary  creep  analysis  is  sufficient. 

/ 


/} 

: I 
/.  : 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926M)31 00040001  -4 

W ;Jr  a.  i/V"- 


fnited  states  1949 


\ V\ 


SOME  OBSERVATIONS  ON  Tffi  RECOVER!  OF  COLD  WORKED  ALUMINUM,  T.  V.  Charian, 
i>  Pietrokowsky,  and  4*  2,  Aarn,  Jnl  of  Ms  tale*  Trans*  v.  1,  See*  Trans, 
of  the  Auer.  Inst,  of  Mining  and  Metallurgical  Engineers,  v.  185,  p.  948-956. 


Effects  of  recovery  on  various  physical  and  mechanical  properties 
have  been  extensively  studied.  Here  effects  an  the  true  stress-strain  curve 
were  investigated.  Effects  of  different  temperatures  and  prestraina  on 
2S-Q  aluminum.  *ype  types  of  recovery  designated  as  *aeta”  and  "ortho 8 were 
distinguished,  indicating  that  the  work  hardened  state  is  characterized 
by  at  least  two  essentially  distinct  types  of  imperfections. 
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HIGH  TEMPERATURE  PROPERTIES  OF  TITANIUM  ALLOT  CASTINGS,  P.  H.  Brace  and  W.  J. 
Harford,  Metal  Progress,  v.  55,  Mar*  p*  362-363. 


Results  of  creep-rupture  and  tensile  tests  on  alloys  containing  30-50$ 
or  more  of  high-melting  materials.  comparing  favorably  with  conventional 

high-temperature  materials  and  considerably  lighter  were  obtained.  Bast  yield 
strengths  were  obtained  with  Ti-Gr  base  (20-40$  Cr)  alloys  containing  Me  and  W 
in  4-1  atonic  ratio. 
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THE  APPLICABILITY  OF  CERAMICS  AMD  CEREMALS  AS  TURBINE-BLADE  MATERIALS  FOR  THE 
NEWER  AIRCRAFT  POWER  PLANTS,  A,  R.  bobrowskyj  Tran#.  AS  ME,  V.  71,  Aug.  pp.  621-629. 


Cerasilcs  and  ceremal  materials  have  teen  investigated  for  us©  as  turbine- 
blade  materials  for  aircraft  gas  turbines.  Tensile,  flexure,  thermal-shock, 
and  oxidation  date  for  these  materials  at  temperatures  up  to  2400° F are  presented. 
It  was  found  that  several  ceramics  and  ce rentals  possess  excellent  tensile  proper- 
ties at  high  temperatures,  and  that  carbide  base  materials  possess  good  thermal 
shock  resistance  and  operate  cooler  than  most  high-temperature  alloys  or  oxide- 
base  materials.  Although  ceramics  and  ceremale  have  operated  as  blades  in  gas 
turbines  at  temperatures  aboje  those  in  service  use  with  alloy  blades,  speeds 
were  lower  and  lives  were  shorter  than  those  of  alloy  blades. 
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CREEP  <F  TITANIUM  AT  ROOM  TEMPERATURE,  Heinrich  Adenstedtj  Metal  Progress  7.  56, 
He*  5*  Nov.  pp.  658-660* 


Tensile  and  creep  data  are  presented  for  annealed  titanium  sheet  and  cold 
rolled  titanium  strip  at  room  temperature.  The  minimum  creep  rates  of  titanium 
are  compared  to  those  of  other  structural  metals.  It  is  seen  that  the  annealed 
titanium  sheet  showed  the  highest  tendency  for  creep.  In  cold  rolled  titanium 
strip,  a load  equal  to  803»  of  the  yield  strength  produces  a creep  rate  of 
0*0003$  par  1 hr.,  'while  loads  of  only  50  to  60%  of  the  yield  strength  give  the 
same  creep  rate  in  the  annealed  material.  An  unfavorable  property  of  pure  tit- 
anium is  revealed?  dangerous  secondary  creep  is  in  evidence  even  with  loadings 
which  are  below  the  yield  strength.  However,  alloying  and  heat-treatment  may 
improve  creep  properties. 
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THE  INFLUENCE  OF  VIBRATION  ON  THE  CREEP  OF  LEAD,  J.  Neill  Greenwood*  P*oo.  ASTM, 

V.  49,  pp.  834-856, 


Creep  tests  on  two  industrial  (very  pure)  leads  and  two  lead  aL  loys,  one 
containing  0.027$  Ag  and  theother  0.07$  Cu  hare  been  made  under  conditions 
whereby  a gentle  50  cycles  par  second  vibration  was  superposed  on  direct  tensile 
stress.  The  stresses  were  between  100  and  350  pel.  It  is  shown  that  vibration 
increases  the  rate  of  creep  and  also  accelerates  th*  re  crystallisation  under 
stress,  During  recrystallisatien  the  creep  rate  increases  considerably.  Without 
vibration  the  industrial  lead  will  recrystallise  after  an  extension  of  4 to  5$ 
whereas,  wi  h the  vibration  superposed,  this  will  occur  after  2.5$  extension. 

The  grain  sizd  increases  considerably  (hiring  this  process.  It  is  shown  that 
under  certain  conditions  the  oreep  rate  of  lead  can  be  increased  by  the  presence 
of  silver.  The  effect  of  copper  is  affected  by  the  degree  of  dispersion}  the 
finer  is  the  dispersion,  the  more  the  c reep  rate  is  lowered.  Both  alloying 
elements  reduce  the  susceptibility  of  lead  to  recrystallise  under  stress,  at 
least  up  to  15$  extension.  Annealing  lead  at  120° C for  24  hr.  stabilised  the 
crystal  grains,  reduces  the  creep  rate  under  given  conditions,  and  reduces 
the  susceptibility  to  reorystAllisation  uhder  stress. 
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STEELS  FOR  ELEVATED  T ET^EHiTURES  SERVICE,  U.  S.  Steel  Corp.  Pittsburgh, 
(book),  87  pgs. 


General  principles  of  behavior.  Test  methods  and  laboratory  techniques. 
Tabula r and  graphical  data  on  mechanical  properties  of  21  steels  covering  a 
■wide  varied  of  chemical  compositions.  Testing  facilities  of  U,  s.  Steel  Corp. 
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JtlE  CONDITIONING  CUTS  OUT  CREEP  TEST  COMPENSATIONS,  Steal,  ▼.  125,  4,  p.  95. 

Creep-testing  » chines  and  testing  procedure  in  an  air-conditioned  room 
held  at  constant  temperature  at  the  research  laboratory  of  Rational  Tube  Co* 
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A SIMPLE  CONSTANmSTRESS  CREEP  TEST,  C,  Fisher  and  R.  P.  Garrekerj  Jour,  of 
Metals,  7.  1,  So.  2,  Feb.  p.  178  (AIME  Tech.  Sote  Ho.  10E). 

The  use  of  a *7"  shaped  specimen  supported  at  its  ends  and  loaded  at  the 
vertex  of  the  angle  is  advocated  for  constant  stress  creep  tests*  *h®  angle 
at  the  vertex  of  the  *7”  should  be  approximately  90°.  5Ms  method  for  obtaining 
constant  stress  Is  especially  suited  to  the  testing  of  small  irLftes,  but  my* 
easily  be  extended  to  rods  of  any  diameter  through  the  use  of  a suitable  grip 
-which  serves  as  the  vertex  Joining  two  identical  rods  forming  the  legs  of  the  "V  ; 
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MECMEAL  TESTIMO  AT  HIGH  TEMPERATURES , H.  I.  Gresham,  Metal  lodostry, 
v.  75*  Bsc.  2,  p.  471-474. 

Methods  and  equipment. 
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MECHANICAL  TESTING  AT  HIGH  TEMPS  FA  TUBES,  H.  B.  Gresham,  Metal  Industry,  v.  75, 
Bsc.  2,  p.  471-474* 

Methods  and  equipment. 
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MECHANISM  CF  CREEP  IN  1EIAL8,  G.  R.  Wilma  and  W.  A.  Wood*  Jour.  Inst,  of 
'Me tale,  V.  75*  No.  8,  April,  pp.  693-706. 

difference  between  the  high  temperature  defer  mat! on  mechanism  and  that 
at  room  temperature  depends  on  the  strain  rate.  At  room  temperature  the  mechanism 
consists  of  slip  and  of  the  breakdown  of  the  grains  to  crystdlites  (so  called 
mosaic  blocks  )j  at  higher  temperatures  and  lower  strain  rates,  this  mechanism 
is  overshadowed  by  the  dissociation  of  the  grains  into  fairly  ooarse  units, 
flow  being  due  to  the  motion  of  these  units  within  each  grain.  These  units 
are  called  cells  so  as  to  differentiate  them  from  crystallites.  The  influence 
of  strain  rate  and  of  temperature  on  the  cells  was  determined!  the  motion  of  the 
cells  takes  place  without  reference  to  specific  slip  planes.  The  x-ray  technique 
used  is  very  sensitive*  a 10°  difference  in  the  orientation  of  the  cells  would 
show  up  as  ISO  on  the  x-ray  filmj  therefore  the  actual  difference  in  orientation 
of  the  cells  (which  is  less  than  1°)  is  easily  measurable.  Most  of  the  deforma- 
tion takes  place  near  the  cell  boundaries,  and  since  the  cells  are  relatively 
large,  little  strain-hardening  takes  place,  and  we  have  quasi-vis cous  creep. 

Wien  crystallite  formation  predominates,  we  have  transient  creep.  In  actual 
proactlce  we  have  a combination  of  the  two  mechanisms,  one  or  the  other  predom- 
inating depending  on  the  temperature  and  strain  rate  conditions. 
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°F  Aadr®w  **<***«>  *1  of  the  Iron  and  Steal 

Institute,  t.  163,  No r,  p.  241-249. 


. fadneld  Memorial  lecture  discusses  the  theory  of  plastic  exten- 

^3ica‘fc^  disagreement  with  the  von-Mtees-ffencky  view  that  the  plastic 
stage  is  merely  a degenerated  elastic  stage  whose  behavior  can  be  formulated 

th®017*  derived^  thJ  fuWs 

stett1'  °“*  non-metal  lies*  Includes 

variational  in  plastic  behavior;  brittleness  and  plasticity;  behavior  of 
rubber;  and  creep  under  constant  load.  19  ref* 
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THERMAL  STRESSES  IN  TURBINE  BLADES'  M.  J.  Lighthlll  and  F.  J.  Bradshawr  Philos. 
Mag.  Y.  40,  No.  306,  July,  pp.  Y&ISQ* 

A theory  of  thermal  stress  in  turbine  bides  As  developed  on  the  assumption 
that  at  each  point  of  the  blade  planform  the  stresses  are  approximately  those 
that  mmld  be  set  up  in  a free  infinite  slab  of  uniform  thickness  equal  to  the 
blade  thickness  at  that  point.  Consequence  of  the  theory  are  that  in  cooling 
the  maximum  stress  occurs  at  all  times  near  the  position  of  wa-rf mum  thickness, 
but  that  in  heating  the  largest  stresses  are  initially  near  an  e£ge,  though 
as  time  goes  on  their  position  moves  toward  that  of  maximum  thickness,  and  their 
magnitude  increases.  Maximum  stress  Is  inversely  proportional  to  thermal  conduc- 
tivity for  the  lower  heat  transfer  rates,  but  is  less  sensitive  to  it  at  higher 
rates. 
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METAIJJC  CHEEP  AHD  CREEP  RESISTANT  ALLOTS,  A.  H.  Sully;  Interscience  Publishers, 
Ine.g  New  York  290  pp.  (book), 

The  measurement  of  metallic  creep  is  described,  and  the  characteristics  of 
creep  curves  are  discussed.  The  characteristics  of  deformation  of  metals  and 
the  physical  theory  of  creep  are  both  outlined  in  some  detail.  An  analysis 
of  the  raetal  lurgical  factors  as  they  affect  the  creep  properties  is  presented. 
The  creep  of  both  ferrous  and  non-ferrous  alloys  is  treated  in  detail,  and  the 
development  of  creep  resistant  materials  is  traced. 
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THI  MECHANISM  OF  IEFOEMATIOH  IN  ME IBS,  WITH  SPECIAL  REFERENCE  10  CHEEP, 
W,  A.  Wood  and  W,  a,  Rachingar,  Jnl  of  the  Inst,  of  Metals,  v.  76,  Nov. 
p.  237-253. 


A study  was  of  changes  in  crystalline  structure  produced  at  various 
temperatures  when  a metal  was  subjected  to  the  slow  rate  of  strain  typical 
of  creep  process  and  also  to  the  relatively  rapid  rate  associated  with 
ordinary  mechanical  testing.  Measurements  were  also  made  at  the  same  time 
of  strength  under  various  conditions  of  deformation.  The  object  was  to 
investigate  the  relation  of  deformation  by  creep  to  that  by  slip.  Results 
shew  that  the  grains  develop  a sub-structure  of  a else  determined  by  tempera- 
ture and  rate  of  strain.  The  mechanism  of  deformation  changes  from  slip  to 
creep  as  the  elements  of  the  sub-structure  exceed  a certain  size. 
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the  EFFECT  OF  INSTANTANEOUS  pre-strain  oh  the  character  of  creep  in  lead 
POLTCPTSTAIS , A,  J.  Kennedy}  Proc.  Physical  Soc.,  7.  62,  No.  35&B,  Aug.  pp.  501-508. 


The  extension-against-time  curves  of  lead  wires  that  have  teen  subjected 
to  rapid  strain  just  before  the  experiment  may  be  expressed  by  the  Andrade 
creep  equation  l*l0(l+Bt1/3)exp(kt),  using  the  same  constants  as  those  which 
satisfy  the  creep  of  the  metal  under  the  same  constant  stress,  but  with  the  t 
value  associated  with  A replaced  by  (t+t0),  where  t0  i»  a constant  for  a given 
experiment,  its  value  increasing  with  increasing  prestrain.  While  for  prestrains 
less  than  10$  the  value  of  k is  unchanged  by  the  prestrain,  for  greater  prestrains 
the  k-flcw  is  also  modified  and  appears  to  approach  more  nearly  to  a linear 
variation  with  stress* 
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CREEP  AND  RELAXATION  CP  METALS  AT  HIGH  TEMPERA  TUBBS,  Engineering,  v.  16S,  Sept. 
p»  237-239*  Condensed  from  "The  Relaxation  of  a Chrone-Moljplidennm  Bolt  Steel  at 
i&evated  Temperatures",  and  the  "Relasation  of  Tug  Low-Carbon  Steels  at  Elevated 
Temperatures",  both  by  A.  S,  Johnson,  British  ^ectrical  and  Allied  Industries 
Research  Association.  Reports  J/T144  and  145* 


Analyses  effects  of  some  of  the  factors  which  night  influence  creep  at 
high  temperatures.  Validity  of  the  analysis  was  cheeked  against  the  results 
of  relaxation  and  normal  creep  tests  carried  out  at  Rational  Physical  Laboratory, 
at  temperatures  up  to  525°C  for  periods  up  to  nearly  two  years.  Results  indicate 
that  within  the  range  of  conditions  ap  lied,  normal  creep  properties  should  not 
be  used  to  predict  relaxation  characteristics}  and  that  the  time  and  strain 
hardening  theories  of  creep  considered  are  not  entirely  satisfactory. 
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SELECTING  STEELS  WITH  HIGH  CREEP  STRENGTH,  Steel  Processing,  35, 
p.  143*144  (reprinted  from  Mechanical  H0r£d,  London). 

A general  discussion. 
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THE  EFFECT  OF  A HOT  ADDITIONS  ON  THE  CREEP  STRENGTH  OF  ZINC,  F.  Pawlekj  Sheet 
Metal  Industries,  V.  26,  No.  262,  pp.  303-308,  318. 

The  effect  of  cobalt,  nickel,  iron  and  manganese  on  the  creep  strength  of 

zinc. 
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THB  CREEP  STRENGTH  AT  20O°C  OF  SOKE  MAGNESIUM  ALLOTS  CONTAINING  CERIUM,  O.  A. 
Jailor  and  R.  W.  Ridley*  Jour.  Inst,  of  Metals,  ?.  75,  »o.  8,  April,  pp.  679-692 


Creep  tests  on  oast,  rolled,  and  rolled  and  heat-treated  0-2$  cerium 
containing  Ttagnesiu®  alloys  (with  or  without  manganese)  under  a stress  of  2 
tons/sq.in.  at  200°C  reveal  that  rolled  alleys  are  weaker  than  cast  alloys, 
unless  they  are  solution  treated.  Additional  creep  resistance  is  observed  in 
alloys  containing  about  0.5*  eeriumj  this  ia  due  to  age  hardening.  Optimum 
conditions  are  obtained  with  1.5$  cerium,  and  cerium  in  excess  of  1*5%  or  in 
amounts  less  than  0.5$  does  not  contribute  substantially  to  the  properties. 
These  alloys  have  low  0*1$  proof  stress  of  about  5.7  tons/sq.in*  at  room 
temperature,  and  an  ultimate  strength  of  about  12.4  tons/sq.in. 
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TEMPERATURE  AMD  METALS.  MOTES  OK  THE  EFFECT  OF  TEMPERATURE  OK  CERTAIN  PROPERTIES 
OF  METALS  KITH  PARTICUIAR  REFERENCE  TO  CREEP.  (Continued)  F.  C.  Lea,  Edgar  Allan 
Hews,  v.  28,  Aug,  p.  354-386. 

Title  only. 


mmsWimE  AND  METALS,  (Conoluded)  Edgar  Allen  Sews.  v.  28,  Sept.  1949, 

p.  380-381, 


Noted  on  the  effect  of  temperature  on  certain  properties  of  metals  with 
particular  reference  to  creep. 
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BEHAVIOR  OF  HAST  STEEL  AT  ELEVATED  TEMPERATURES,  a.  E.  Johnson,  183, 

July  29,  1949,  p*  126-I28j  Aug.  5,  1949,  P*  138-1411  Aug.  12,  1949,  p.  165-10  I 
kuZ  19,  1949,  P*  189-191 1 From  British  Electrical  and  Allied  Industries 
Research  Association  Report  J/T  137.  ■«»  Behaviour  of 

0.175^  C Cast  Steel  Under  Combined  Stress  Systems  at  Ele  rated  Temperatures  . 


About  SO  tests  consisting  of  pure  tensile,  pure  tortion  and  complex  strese- 
creep  tests  (th*  latter  under  various  combinations  of  simple  tensile  and  torsion 
stresses)  at  350,  450  and  550® C.  Extensive  mathematical  analysis. 
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THE  CHEEP  OF  A NOMINALLY  ISOTROPIC  ALUMINUM  ALLOT  UNDER  COMBINED  STRESS 
STSTE?£  AT  ELEVATED  TEMPERATURES,  A.  E.  Johnson*  Metallurgia,  V.  40,  Mb.  237, 
July,  pp.  125-139. 


The  purpose  of  the  present  investigation  -was  to  examine  the  nature  of  the 
creep  properties  of  an  initially  isotropic  cast  aluminum  alloy  at  temperatures 
of  150®  and  200QC.,  and  under  general  stress  systems.  Some  forty  to  fifty 
teats  consisting  of  pure  tensile,  pure  torsion,  and  complex  stress  creep  tests 
(combinations  of  simple  tension  and  toriion)  have  been  performed.  The  results 
have  been  anlyzed,  and  equations  for  the  stress-strain  relatipns  for  the  aluminum 
alloy  over  the  temperature  range  concerned  have  been  derived.. 
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JHK  RELAXATION  TEST  IN  TERMS  OF  CREEP  AND  CHEEP  RECOVER! 
Metallurgia,  v.  39,  Apr.  p.  291-297. 


2.  A.  Johnson, 


!£f0Tt, t0  ^ relative  importance  of  creep  recovery  as  a link 

l ®nd,noraEl  creep  tests.  Relaxation  teat®  from 

natively  hagh  and  relatively  low  initial  total  strains  were  made  on  a 0.17J&-C 

dSiL  T \ r~M°  *t!01  &t  485^*  Estimates  of  creep  recovery 

during  the  relaxation  test  were  made  by  completely  unloading  the  epeclumn  at 

interval#  during  the  test.  Adjustment  of  measured  creep  rates  was  mde  to 

6ff6Ct*  ¥ f*Ptiva  recovery  atrainj  sad  modified  ralaxatlon-owwp 
rates  were  compared  with  rates  computed  from  auxiliary  creep  tests. 
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THE  INFLUENCE  OF  CALCIUM  ON  THE  CREEP  CHARACTERISTICS  OF  LEAD,  J.  Neill  Greenwood 
eM  J.  H.  Colei  Ifetallurgia,  Y.  39,  No*  233,  March*  pp*  241-245. 


She  e Edition  of  small  amounts  of  calcium  to  load  results  In  a marked 
reduction  in  the  creep  rate,  and  although  there  are  Indications  that  aging  occurs 
after  rolling,  calcium  lead  still  shows  to  advantage  a capered  with  pure  and 
copper  lead.  The  age  hardening  which  occurs  during  the  10  hours  after  quenching 
has  apparently  little  effect  on  the  long-tens  creep  results.  There  are  certain 
technical  difficulties  with  calcium  lead,  but  these  need  cause  little  or  no 
trouble,  provided  they  are  anticipated  and  the  conditions  adapted  accordingly. 
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THE  influence  of  various  faciors  on  the  creep  of  lead  allots, 

Greenwood  and  H.  J.  Colej  Metallurgy,  V.  39,  No.  231,  Jan.  PP 


J.  Neill 
, 121-126. 


Results  of  so»  creep  tests  on  s number  of  lead  alloys  are  recorded,  lbs 
exDeriraents,  -which  have  been  in  progress  more  than  ten  years,  are  concerned 
2th  the  influence  of  steady  stress  at  20°C  and  at  50  C on  alloys  containing 
respectively  copper  and  silver,  and  also  the  influence  of  steady  stress  vibra- 
tion and  previous  heat-treatment  on  alloys  containing  respectively  0.  15% 
copper  and  0*0335  silver. 
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THE  TENSILE  STRENGTH  OF  TITANIUM  AT  VARIOUS  TEMPERATURES,  ft.  L.  Bickerdike  and 
B.  A.  &utcllff®j  Metallurgies  V,  39,  Ho.  234,  April,  pp.  303-3C4* 
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TEMPERA  TUBE  AND  METALS,  F,  C,  Lea,  Edgar  Allen  News,  r*  28#  P-  525-329. 


Effeot  of  temperature  on  certain  properties  of  mtala  with  articular 
reference  to  creep.  Creep  testing  equipment  and  typical  data.  b« 

continued). 
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PREPARING  THIN  SPECIMENS  FCR  CREEP  AND  TENSILE  TESTING*  Paul  Felthaar  Metal  lursla. 
V.  a.  No*  241,  P.  60.  ' 
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t SEOCMiro  APPARATUS  POR  THE  STMJT  OF  PLOW  ARD  RECOVER  I*  METAIS, 

' J-  &DMdy'  Proo-  Pl>P=-  S»o-  V.M,  *>.  359B.  Bov. 


apparatus  i«  decribed  which  records  continuously  on  photo  erariiie  mmp 

eTttat^f™*?^;  tu°  ™ th8  J*P»P  «t  the  cane  tine  „ the  entenelen 

S.  ^ '"Sf  “d  dryleg  doe.  not  effect 

withiTrS^  TL  d,AWhi0?  BUawB  m extenaion  Of  up  to  10  cm.  to  be  read 
ifJSi?-?2  Jf*  , ^ apparatus  also  automatically  removes  and  restores,  repeatedly 

if  desired,  the  lead  at  times  which  can  be  seTSfore  the  start  ofSi’.SSSHS 
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0EEEP,  P*  S,  Wakefield,  Machinery  Hoyd  (Overseas  Edition),  21,  Sept,  24, 
p*  68^69*  71-3# 


Phenomenon  of  creep,  its  testing,  and  practical  applications  of  creep- 
iest results# 
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CREEP  IN  MSIAXS  AND  ICTHODS  OP  CREEP  TESTING  K.  Randall,  Machinery  (London), 

v.  74,  June  9,  p.  772-773.  * 


Typical  creep-rate  vs.  stress  and  creep  vs.  tine  carves. 
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COMPRESSION  CREEP  TESTING,  A.  H,  Sully,  Metal  Industry,  75,  Tkjo.  9 
,P«  491-492. 

Sew  type  of  apparatus  designed  for  stresses  up  to  10  tons  per  sq.  in. 
sad  tmpe  natures  up  to  at  least  1000® C,  typical  results. 
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INFLUENCE  OF'  STRESS  CD  NCENTIUTION,  SPEED  OF  LEFQEMATIQN , AND  TEiiFSFATUHS 
ON  THE  RUPTUESSP3  STRENGTH  OF  STEELS,  A.  Kessler  and  *.  Castro.  Engineers 1 
Digest  v.  10,  Oct.  1949,  p.  350-354*  Dec.  1949,  P.  412-414.  Translated 
and  condensed* 


-Previously  abstracted  from  Revue  de  Martaallurgie. 

(Jleehanic&l  Behavior  of  Isotropic  Rlycrystalline  Metals  Analogy  of  Brittleness 
Factors),  Revue  de  Metallurgie,  v.  46,  Aug.  1949,  ? • 517-536. 


Influences  of  three  essential  parameters  of  elastic  and  plastic  deformation 
(separately  or  combined)  were  studied  for  isotropic  metals,  especially  steels. 
These  parameters  arej  state  of  stress,  characterised  by  index  of  triaxiality, 
reciprocal  of  the  temperature  of  deformation,  and  rate  of  deformation.  They 
are  designated  as  ^brittleness  factors**.  22  ref. 
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PROPERTIES  OF  ALUMINUM  ALLOTS  AT  TEMPERATURES  CLOSE  TO  THAT  OF  THE  SOLIDUS 
(In  French),  M.  W.  I.  Pumphrey,  Fonderie,  Hot,  p.  1807-1S16. 


Mechanical  properties  were  investigated  for  pure  A1  and  A1  alloys  eith 
Cu,  Si.  and  F«  near  the  solidus  temperature#  Tendency  toward  orack  formation 
at  temperatures  above  the  solidus  was  determined,  for  various  concentrations 
of  alloying  elements#  12  ref# 
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OK  THE  INFLUENCE  OF  FUSTIC  DEFORMA. TION  OK  THE  MODULUS  OF  EIASTICITT,  Pierre 
Laurent  and  Michel  Eudierj  Comptes  Rendus,  F.  228,  So.  3,  pp*  225-226. 


The  effect  of  creep  on  the  modulus  of  elasticity.  Experiments  on  9*7% 
Ou-aluminum  alloy  reveal  that  the  modulus  of  elasticity  is  decreased  by  creep 
at  room  temperature f the  modulus  drops  in  value  as  a function  of  time.  Since 
the  alloy  is  stable,  and  since  the  change  in  orientation  of  the  grains  is  negli- 
gible (at  loads  of  approximately  12.8  tons  per  sq.in.),  it  is  concluded  that  the 
decrease  in  the  value  of  the  modulus  of  elasticity  is  due  to  the  interaction  of 
the  forces  between  the  grains  as  a result  of  the  applied  load. 
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CONTRIBUTION  A L 'ETUDE  BE  LA  mSTIOtf  ENTRS  U STRUCTURE  MICROGRAPHIQUE 
ET  LA  RESISTANCE  AU  FLUAGE./  INFLUENCE  DE  LA  CHARGE.  Contribution  to  the 
Study  of  the  Relationship  Retween  MR*  restructure  and  Creep  Strength.  In- 
fluence of  the  Applied  Load)  Georges  Deibart  and  Miohel  Ravery.  Comptes 
Rerrius  (France),  v.  229,  Oct.  17,  p.  759-670. 


Investigated  for  0.6^  Cr,  0,6%  Mo  steel  with  particular  emphasis  on 
the  relationship  between  ,rate  of  creep  and  load  applied  at  a given  temperature. 


/ 

/ 

A 


i 
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CREEP  OF  ALUMINUM  ALLOTS,  (In  French),  R.  C}*nigny  and  H.  Syre,  Rewe  de 
Metallurgie,  v*  46,  &*t.  p.  682-686, 


A study  of  the  fundamental  characteristics.  Method  of  investigation 
and  data. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926AG031 00040001  -4 


France  1949 


FERRITIC  STEEL  FOR  OAS  TURBIN©,  Q.  Wood  and  J,  R.  Bait,  Revue  de  Hetallurgie, 
v«  46,  June  p.  386-398. 


A series  of  alloy  steele  was  comparatively  investigated  including  seme 
arstenitic  steels.  (To  be  continued). 
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DIE  MECH1KISCHEN  EIGENSCHAFTEN  VON  TIIANLEQIERTEN  BLECHEN  MACH  LUF TA SKUHLUl®} 
ADS  BER  WALZHITZE  (The  Mechanical  Properties  of  ^itanium-C onta ini ng  Sheets 
After  Air  Quenching  Prom  Rolling  Heat)  Peter  Bardenheuer  and  Wilhelm  Anton 
Useher.  Archiv  fur  das  Eisenhuttenwesen,  ▼.  20,  Sept.  Oot.  p.  313-322. 


Three  test  steels  (0.4-1.2#  Ti  and  O.lOJfC)  sere  melted  in  the  electric- 
arc  furnace*  and  one  steel  with  0,6%  Ti  in  the  openhearth  furnace.  They 
were  rolled  at  different  temperatures  to  20  and  12  mm.  t hie knees,  Mechanical 
properties  were  determined  at  room  temperature,  350  and  500°C.  Macroatruetares 
and  outer  appearances  of  test  samples. 
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Germany  1949 


HRA.T  RES IST&NT  CAST  IRON,  Gerhard.  Cl«3  and  Karl  Hotiben,  Die  Jfeue  Oieaaerei, 
v,  36  (new  aer*  v,  2)  May  p.  131-138. 


* 

he  main  types  of  thermal  stresses  as  well  as  the  resulting  physico- 
chemical reactions.  The  thermal  behavior  of  cast  irons  alloyed  with  Cr.  A1 
and  Si.  12  ref.  * 
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Germany  1949 

BA.UBRVERSUCHB  AN  SCHRAUBENFgllERN  (long-Tlu®  Tests  on  Coll  Springs)  ^ 
mtmpal,  Stahl  und  Eisen,  ▼.  69,  Sept.  29,  p.  712-713. 

Test  results  on  alloy  and^earbon-steel  springs . The  tests  i»re  made 
at  room  temperature  and  at  250°C. 
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ZOO—  USD  KERBSCKLAGVERSUCHE  AN  CHROM-NICKSL  -MOIIBDAN,  “** 

CHROlf-VANRDIlWSmHLEN  IN  BER  WARMS  AND  KALTE  (Tensile  and  Notc^impaot 
“o^mi^Niokel-Mo^bdenua,  Chromium-Molytodenum  and 

Vanadium  Steele  at  High  and  low  Teraperatures  j Anton  Pomp  and  Alfred  Rri 

Archlv  for  das  lisenhuttenwesan,  v.  20  Sept  .-Oct.  p.  323-3*8. 

One  hundred  forged  and  annelaed  specimens  were  investigated  to  determine 
differences  between  the  recently  developed  alloys  and  those  made  in  earl 
years.  17  ref. 
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CHEEP  STRESS  EXPERIMENTS  ON  SEVERAL  UNALLOYED  BASIC  BESSEMER  STEEIS  AND  HIGH 
ALLOT  HEAT  RESISTANT  STEELS  AT  500-900*0,  ^iton  Pomp  and  Alfred  *riech.  Archiv 
for  das  Elsenhuttenwesen,  v,  20,,  Mar-Apr.  p.  125-134* 

he  oreep-strass  resistance  of  the  above  steels  was  determined  by  several 
different  methods,  under  nine  different  conditions,  and  for  periods  exceeding 
1000  hours.  The  varieoa  methods  and  the  results  are  critically  evaluated. 

53  ref.  + 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  Forielease  2003/12/04  : CIA-RDP80-00926A0031 00040001  -4 


Germany 


1949 


THE  STRENGTH  BEHAVIOR  OF  LOW  AIX£X  HEAT  ^ 

BRITTLE  FRACTURE,  K.  Richard,  Archiv  fur  lietallkunda,  3,  Say,  P*  157  lb4* 

Critically  examine b the  customary  methods  of  testing  fatigue-stressed  heat 
resistant  steels.  Causes  and  remedies  for  brittle  fracture  as  een  as 
relationship  to  other  properties  of  steels,  Tsa  need  for  long  time  te  ng 
stressed,  22  ref* 
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TB6ILB  Am  NOTCH  BJPAW  TESTS  ON  OHaOKtHI^MOMBEMTO* 

MD  CHRMIOU-VAmBIIM  STEKLS  AT  HIOH  AND  LOW  TBNPKRAT0SBE,  *nlan  : P™P  »H  «•*** 
Hjpisoh,  Archiv  fur  ates  Eisenhutterrweeen,  v.  20,  Sept.  uct.  p.  323*328. 


One  hafandred  forged  and  annealed  specimens  were  investigated  to  determine 
differences  between  the  recently  developed  alloys  and  these  made  in  earlier 
years.  17  ref. 
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THE  BEHAVIOR  OF  STEEL  AT  ELEVATED  TEMPERATURES | SURVEY  OF  THE  LITERATURE  PUBLISHED 
IM  THE  TEARS  1944*47)#  (Conclttded),  Anton  Pomp.  Stahl  und  Eiaen,  v.  69.  May  12, 
p»  339*342 « . 


19  ref. 
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THE  HEAT  RESISTANCE  OF  THE  LIGHT  MET US,  A,  Schinwl,  Archir  fur  fetallkonte, 
t.  3,  June  p«  212—213 ♦ 

Tha  properties  and.  treatment  of  heat  resistant  Al  alloyB  and  methods 
of  testing  their  strength  properties  at  elevated  temperatures. 
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SYSTEM  OF  TIE  REUTI085HIPS  OF  THE  HIGS-MELTim  HEXAGONAL  METALS  TO  UkGaSSlBM} 
HTOEhTEMPERATOHE  ALLOTS  BASED  ON  Mg-Th-Zr , (In  Oerman).  F.  Sauerwald, 
Zeitsehrift  fur  anorg&nische  ^heale , v.  25 8t  May  p.  296—306. 


The  alloyability  of  Be,  Cr,  Ti,  Zr,  Mo,  Hf,  W.  Os,  fh,  and  V with  Mg 
was  investigated.  It  was  found  that  X,  Zr,  Os,  aid  Th  can  be  readily  com- 
bined. with  Mg.  Mg-Th-Zr-Ce  alloys  are  not  only  highly  heat  re si* tan t but  also 
have  the  highest  known  creep-stress  resistance  of  all  Mg-base  alloys.  11  ref. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For^elease  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Germafcy  1949 

DETERIORATION  CDF*  THE  CREEP  STRENGTH  CF  FERROUS  AND  NOKFEERDUS  METALS,  (In  Gorman) 
Alfred  Erlach,  Archiv  fur  dae  Elsenhuttenwesen,  v.  20  Not.  Dec.  p.  395-399. 

OoBBura  methods  for  determining  t he  high-tempereture  behavior  of  metals. 

Tjje  flow  curve  and  the  process  of  determining  creep  in  long  and  short-time 
experiments.  70  ref. 
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ELASTIC  BENDING^  L.  A>  Shofaan  and  P.  I.  Lokotoah,  2avodskaya  laboratoriya 
(Factory  laboratory)  v.  15,  Nov.  p.  1348-1355. 


Single  calculation  formula  for  determination  of  bending  moment  under 
both  cold  and  hot  plastic  bending  In  the  region  of  large  deformations. 
Satisfactory  agreement  of  experimental  and  calculated  values  establishes 
validity  of  the  fbrmula.  Possibility  of  determining  yield  strength  at 
high  temperatures  by  bending  tests* 
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theory  of  diagrams  of  additive  deformation 

TO  RUPTURE*  (In  ^uselanf,  ¥,  la.  ^hakhter. 
laboratory),  v.  15,  Aug.  p.  957-961, 


AND  CALCULATION  OF  TRUE  RESISTANCE 
Zavodskaya  Laboratories  (Factory 


' . or e t ieally  analyses  bases  of  the  concept  of  additive  deformation.  Curves 

£7  sdoltive  deformation  can  be  weed  for  determine tion  of  true  resistance  to  rupture. 
S^pical  determinations  fcr  a series  of  ferrous  and  nonferrous  aetals  and  Aloys. 
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MECHANISM  OF  PLASTICITY  OF  HOMOGENEOUS  METALLIC  ALLOYS  AT  HIGH  TEMPERATURES , 
(In  Russian);,  K*  A.  Osipov.  Izvestiya  Alcademii  Nauk  SSSR  (Bulletin  of  the 
Academy  of  Sciences  of  the  USSR).  Section  of  Technical  Sciences,  Sept, 
pp  1372-1377. 


Theoretical  data  and  experimental  investigation  of  binary  and  quaternary 
metallic  alloys.  A basic  mechanism  is  strengthening  the  nonuniformity  of 
distrubution  of  the  components,  which  may  lead  to  formation  of  a new  phase. 
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ANALYTICAL  EXPRESSION  OF  THE -RELATIONSHIP  BETWEEN  MELTING  POINT  AND  THERMAL 
STABILITY  OF  METALLIC  ALLOYS  (In  ^ssian)  K.  A.  Osipov.  Boklady  Akademii  lank 
SSSR  {Reports  of  the  Aeadengr  of  Sciences  of  the  USSR),  new  ser.  v.  68,  Sept.  1 

p.  81*82* 


A formula,  based  on  Mott’s  equation,  fear  the  determination  of  rate  of  slip. 
Experimental  investigation  indicates  validity  of  the  formula. 
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SOME  (BHBR4L  LAWS  OP  THE  PROCESS  OF  ELASTIC-FUSTIC  EEFGFMTIOH  (In  Russian) 
I*  I*  Bol'denblat,  Dokl&dy  Akademii  Nauk  SSSR  (Reports  of  the  Academy  of 
Sciences  of  the  USSR),  new  ser.,  Oct.  21,  p.  1005-1008. 


Theoretical  investigation.  Proposes  a new  generalized  formula,  which 
is  interpreted  for  different  -rallies  of  the  variables. 
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Russian  1949  I 

If/FLITENCS  OF  RATE  OF  BEFORMATBON  ON  STRENGTH  OF  CARBON  STEEL  AT  HIGH  TEMPERATURE, 

(In  Russian),  M.  A*  Zaikov,  Zhurn&l  Teknicheskoi  Fiziki  { Jnl.  of  Technical  Physics), 
Vo  19,  June  p,  711-721. 


Experiment  s on  fracture  of  steel  (0.02-0, 15^  C)  at  different  rates  of 
deformation  and  different  temperatures  20-1150°C)  establish  relationship  of 
yield  strength  and  constant  of  plastic  deformation  to  temperature  and  rets 
of  deformation.  Agreement  ofiate  coefficient  with  previously  determined 
relationship  of  yield  strength  to  temperature  and  chemcial  composition  of  steel 
is  indicated.  30  ref. 
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DIFFERENT  EXPLANATIONS  OF  THE  INFLUENCE  OF  ADDITIONS  ON  THE  HEAT  RESISTANCE  OF 
BINDAKf  GOFFER  ALLOTS  (la  Russian)  M.  V.  Zakharor,  Doklady  ^kadeali  Nauk  SSSR, 
(Reports  of  the  Academy  of  Sciences  of  the  USSR),  new  ser.  v.  65#  Mar*  21# 

P*  337-339* 


Investigation  of  v arlous  binary  and  quasi-binary  Ou-alloy  systems  indicates 
that  they  can  be  classified  into  three  distinct  types i those  in  which  heat  resistance 
decreases  rapidly  up  to  500°C,  and  then  deoreasesi  those  in  which  it  continues 
to  increase  regularly  even  dbove  5O0°Cj;  and  a conhinatlon  type  which  may  de- 
crease again  at  higher  temperatures  on  account  of  diffusion. 
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.%4i  RESISTANCE  OF  CERTAIN  BINARY  COPPER  ALLOYS.  (In  Russian)  M ¥ ZnJrha*.,™- 

ISS*  *'?♦  Ss^MS1,ni6  T®^i=LLtthXT(B.5 

W of  oiences  of  the  OS®,  Section  of  Technical  Sciences),  Jan/p” 124^130, 

ssjasr Eapartaposed  i-r-^xa fct  sset-"-* 
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8HHSWJIH  CF  CARBOH  STEELS  AT  HT08  TEMPERATURES,  (In  Ruralan),  K.  A.  Zalkor 
Zhumnl  fctaMwtot  P1.1W  (fcl  of  Technical  fhjnio™ 

^A„+HSftionl?ip  ? strsnSth  to  temperature  of  annealing  and  Belting 

o i?tibfo??rifentS,0n  fracture  0?  test  specimens  0f  carbon  steels  containing 
* +£5*  «•  for  computation  of  mechanical  constants.  Experimental 

method  * Result®  for  structural  tools teels  for  different  tempera  ture^giowT 
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INFLUENCE  OF  TEMPERA  TORE  ON  MECHANICAL  PROPERTIES  OF  5JAN3ANESE  (In  Buss  5 An) 
M.  ^avitskii  and  ?.  F.  Terakhora,  Doklady  Alcadeasii  Sauk  SFSR  (Reports 
of  the  Adadeay  of  Sciences  of  the  USSR)  new  ser.  v.  68,  Sept.  1,  p.  87-90. 


Upon  heating  of  Mn,  certain  modifications  having  a simpler  structure, 
characterised  by  a smaller  number  of  atoms  in  the  unit  cell,  begin  to 
predominate.  This  results  in  Increased  plasticity. 
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CENTRIFUGAL  METHOD  FOR  TESTISO  METALS  ASD  ALLOTS  AT  HIGH  TEMPERATURES,  ( In  Russian) 
M.  1.  Rabinovich,  Zavodskaya  Laboratoriyu  (Factory  laboratory)  F.  1$,  Aug* 

p.  983-993* 


Investigation  of  heat  resistance  of  alloys  of  the  Al-Cu-ln-Zn  system  at 
300°C.  Influence  of  Zn  addition  to  the  ternary  system. 
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Russia  1949 


INFLUENCE  OF  TEMP  ESA  TORE  OH  MECHANICAL  PROPERTIES  OP  MANGANESE,  (In  Russian), 
3,  M,  Savitskii  and  V.  P,  Terekhova,  Uiklady  Akadeaii  Rank  SSR  (Reports  of 
the  Academy  of  Sciences  of  Idle  USSR),  new  ser . v.  68,  Sept*  1.  p.  87-90. 


Upon  heating  of  Kn,  certain  modifications  having  a simpler  structure, 
characterised  fey  a smaller  number  of  atoms  in  the  unit  cell,  begin  to  predominate . 
This  results  in  increased  plasticity. 
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CONTRIBUTION  IQ  SHE  THEOHI  OF  HEAT  RESISTANCE  OF  METALLIC  SOLID  SOLUTIONS 
Un  Russian)  I.  I.  Kornilov,  ^oklady  Akademii  Nauk  SSSR  (Reports  of  the  A'adeay 
of  Sciences  of  the  USSR),  new  ser.  v.  67,  Aug  21.  p.  1037-1040.  ^ 


Heat  stability  of  solid  solutions  of  11  different  binary,  ternary,  and 
quaternary  systems  of  ferrous  and  nonferrous  metals  were  Investigated  using 
a new  centrifugal  mechanioal  testing  method. 
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rEFORMABUXll  CF  COPPER-ZING  ALOIS  (In  Russian),  S.  I.  Gubkin  and  A.  B. 
Simbirsk!!,  Izveatiya  Akadsmii  Sauk  SSSR  (Bulletin  of  the  Academy  of 
Sciences  of  the  USSR),  Section  of  Technical  Sciences,  Oct.  P,  1501-15M* 


Influence  of  composition  and  temperature  on  mechanical  properties  and 
derormabllity  of  alloys  containing  0.4 1*  Zn.  Diagrams  are  interpreted  in 
terms  of  optimum  temperatures  and  deforming  forces.  Value  of  a mechanical 
interpretation  of  constitution  diagrams  for  more  extensive  developemtn 
of  the  theory  of  alloys  is  demonstrated. 
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COMPARATIVE  CREEP  CHARACTERISTICS  OF  TTPE  14-14  CHROMIUM-NICKEL  AND  CHROMITO- 
MANftANESl  STEEL,  (In  Russian),  A,  M,  Borzdyka,  Iavestiya  Ate<}eiLii  Nauk  SSSE, 
Otdelenie  Tekhniohesklkh  Nauk  (Bulletin  of  the  Acadeny  of  Sciences  of  the 
USSR,  Section  of  Technical  Sciences),  June,  p.  900-906. 


Investigated  on  four  samples  of  Type  14-14  steel  with  2.5/?  W,  two  being 
Cr-Nl  base  and  two  Cr-Mn  base.  Bach  pair  included  a low-carbon  and  a 
medium  carbon  steel.  The  Cr-Ma  austenite  was  found  to  have  much  higher  (10-205?) 
thermal  stability  than  the  Cr-Ni.  T^y^ai  stability  of  Cr-Mn  steel  of  the 
austenite-ferrite  type  is  shown  to  be  directly  dependent  on  relative  content 
of  alpha  and  gawa  phases. 
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RSSSIAN  C HROMIUM-S ILICOH-COPPSR  AND  CHROMItJM-SILICO??-ALtJMIKOM  HEAT-RESISTANT 
STEELS,  M.  p.  Braun,  Circulaire  d* Informations  Techniques,  y.  6,  Mar.  p.  115-119. 
Translated  and  oondeneed  from  Stal  (Steel)  Jan  1948,  p.  60-64. 


The  influence  of  different  alloying  elements  such  aa  Si,  Cu  and  Al  and  of 
heat  treatment,  mic restructure  and  mechanical  characteristics  of  chromium 
steels.  Chemical  compositions  of  various  teat  specimens  and  their  mechanical 
properties. 
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FRACTURE  OF  TOUGH  MATERIAL  IN  COMPRESSION  BY  SHEAR  (In  Russian),  S.  I.  Rubkin, 
A*  N*  LanH ♦ohe.nko,  and  V.  3.  Osipov,  Zavodskaya  Laboratoriya  (Factory 
Laboratory)  v.  15,  Sept.  p.  1100-1101. 


Investigated  for  steel  o curtaining  0.1#  C,  0.53$  xfo,  0.631  Cr,  0.47a  Hi 
«md  0.40$  Cu  at  temperatures  between  room  and  1300® C,  It  was  found  that 
shear  fracture  my  follow  two  paths*  in  a plane  at  an  angle  of  45°  to 
the  direction  of  the  applied  force  and  in  a plane  parallel  to  the  axis  of 
the  applied  force  at  an  angle  of  45°  t-o  the  radios. 
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F«BmCE  FOR  SHORT  AMD  LON'S  TIME  CREEP  TESTS  AT  HIGH  TEMPERATURE,  (In  Russian), 
p*  62£^^n°V±Ch*  Zavodskaya  ^ orstoriya  (Factory  Laboratory),  v.  15,  May, 

Bethod  of  operation.  Electrical  circuits  for  temperature  regulation  and 
J or  ruraace  beating* 
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APPARATUS  FOR  TESTING  MATERIALS  UNDER  COMPLEXES TRFSS  CONDITIONS,  (In  Russian) 

M,  L.  Bernsbtela,  If.  M,  Qnchukov  and  I.  A.  Xarov,  Zavodskaya  Laboratoriy* 
(Factory  Laboratory),  V 15,  Sept.  p.  1136-1138. 

ife.cM.ne  which  permits  testing  to  be  done  at  room  and  elevated  temperatures 
under  complex-stress  conditions  - bending  plus  tension. 
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MEW  METHOD  OF  HXQBUKtSMPEMTURE  iECHANICAL  TESTISO,  (la  Russian),  4.  Boredyka, 
ZavodAkaya  Laboratoriyu,  (Factory  laboratory),  ▼.  15,  *fen.  p.  70-75* 


Methods  used  for  tasting  at  a controlled  rate  of  elongation,  for  creep 
testing  at  800-1200®Cj  for  creep  testing  during  tekaaMoig  bending*  and  for 
testing  by  a relaxation  method. 
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CHEEP  TESTING  MACHINE,  (In  Russian)  Tu.  S,  Qlntsburg  and  N.  D.  Zaitsev.  Zavodekaya 
laboratoriya  (Faotory  laboratory),  v.  15,  July,  p*  878-882. 


Neirly  developed  eresp-test  machine  designed  for  me so  screening  test  s of 
alloy®  and  for  high- temperature  teat®  In  creep,  continued  to  rupture.  Thie 
machine  teats  alloys  to  1100°C,  Maximum  tensile  load  is  750  kg.  limits  of 
creep  may  be  determined  at  deformations  of  the  order  of  10£  per  hour. 
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MEASUREMENT  <F  SAGGING  DUE  TO  SMALL  LGAES  AT  THE  MOMENT  OP  STRUCTURAL 
TRA NSFCRMAT IONS  IN  STEEL,  (In  Russian),  N.  £,  Karskii  and  T.  I.  Sobolev, 
JUvodsksya  Laboratoriya  (Factory  Laboratory)  v.  15,  Nov.  p.  1355-135 8* 


Apparatus  indicates  the  increased  rate  of  plastic  deformation  during 
austenite  decomposition  in  the  paarlite,  bainite,  and  martensite  regions 
and  also  during  restoration,  recrystallization,  and  processes  taking  place 
during  annealing  of  quenched  steel. 
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APPLICATION  OF  CENTRIFUGAL  FORCE  TO  INVESTIGATION  OF  THE  MECHANICAL  STRENGTH 
OF  METALLIC  STSTEMS  (In  Russian).  I.  I.  Kornilov,  Doklady  Afeademii  Nank 
SSSR  (Reports  of  the  Adademy  of  Sciences  of  tie  USSR),  flew  eer.  v,  67,  H, 
p*  343—S46* 


Fr eposes  a new  method  for  tensile  and  bending  tests,  based  onjthm 
application  of  centrifugal  foroe  for  use  at  temper  ateres  up  to  900  C. 
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CENTRIFUGAL  METHOD  FOR  INVESTIGATION  STRENGTH  OF  METALS  AND  ALLOTS  AT  HIGH 
TEMPERA  TORES,  (in  Russian),  I.  I.  Karnllor,  7*vodskaya  Laboratoriya  (Factory 
Laboratory),  r*  15,  Jhn*  p.  76-82* 

A new  type  of  apparatus  particularly  applicable  for  determination  of  _ the 
bending  strength  of  a Material  in  the  range  from  room  temperature  up  to  120CTC 
Conditions  of  testing  using  such  a method  are  very  close  to  those  of  practical 
application. 
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PORTABLE  CMP-tSBT  KAGHIJ®*  In  ftuaaian#  M,  P.  Mfcrfcowta  and  8*  I*  umsw. 
SOTodak&ja  Xaboratoriya  (Factory  Ld>  oratory)*  v«  15#  ******  P*  376-373. 


Apparatus  suitable  for  tsaps  i*ture»  up  to  900®C  with  a mxtmm  load  of 
®00  kg*  ^teetrS.o  oirouit  for  automatic  control  of  taaporature  within^  2 C. 
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CHEEP  ®T  MkQWM  OPERATING  AT  TEMPERATURES  VP  TO  800*0,  (In  Russian),  M.  P. 
Markovets,  T,  If,  Stasyuk*  and  If.  N.  Kolupaev.,  Zavadskaya  J^aboratoriya  (Factory 
laboratory),  v.  15,  Apr,  p.  500-502. 


Coaplete  specifications  for  equipment  in  operation  in  the  Soviet  Institute 
of  Aviation  Materials. 
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HEAT  RESISTANT  ALLOT  COMBINES  K8CEPTI0NAL  DTJCTILITI  WITH  GOOD  CREEP  STRENGTH, 
Steel,  t*  127,  Aug*  p.  104* 


Mechanical  properties  of  new  2l£  Cr,  9^  Mi  alloy  (ACT  Type  Hi).  Scon 
applications. 
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CREEP  TESTING  COIR  BRAWN  INGOT  IRON,  Steal,  v.  126,  Apr.  10,  p.  83-90* 

Becent  studies  at  National  Bureau  of  Standards  which  reveal  that  re- 
sistance to  fracture  Increases  with  an  increase  is  the  strain  rate*  Be- 
sts tanco  to  creep  increased  as  test  temper  ture  decreased* 
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STABILITY  OF  list  ALLOT  STEELS  AT  ELEVATED  TMPKMTBHB3,  A.  B.  Wilder  and 
J*  0,  Light,  %ans#  Aster,  soo*  Metals,  r#  42,  p 917-934,  die.  p.  934. 


Stability  of  over  100  different  types  at  900,  1050  sad  1200°F  is  being 
evaluated  over  a period  of  10  years*  Besults  obtained  in  an  eiaatm tion  of 
16  of  these  etesls  for  evidence  of  structural  changes,  oxidation  characteristics, 
and  impact  properties  after  exposure  for  10,000  hours* 
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RESISTANCE  CF  SIX  CAST  fffGrt-TEiPEFii TORE  ALLOYS  TO  CRACKING  CAUSED  3Y  THERMAL 
SHOCK,  M,  J.  Whitman,  R.  W.  Hell  and  0.  Taker,  ifet.  Adv.  Corn.  for  Wo. 
Tech.  Note,  2037  ^eb.  29  pps. 


Modified  wedge-shaped  specimens  were  unifomLy  tea  ted  to  1750°  F 
end  Sttb^eoted  to  a controlled  water  quench  of  one  edge.  This  cycle 
ms  repeated  until  a the real -shock  failure  occurred.  Order  of  decreasing 
resistance  to  cracking  ms  &-816,  S-590,  Vitalliu,  422-19,  X-40  and  Stellite  6* 
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FOmBruIfY  OF  VARIOUS  ALLOYS  FOR  HIGH  OTfflPKMTURE  SERVICE,  John  F.  lyrwell,  Iran*. 
Aiasr#  Sec.  Metals,  v.  42,  p*  405-433* 


Plastlo  Ilcsr  characteristic  a of  8 Fe,  5 Ni,  and  4 Co-base  alloys  were  studied 
in  tensile  tests,  cup  tests,  drop-hansaer  foxning,  and  deep-drawing  tests*  Re- 
sults sere  correlated  to  give  comparative  fon»bil  i ty  ratings . 13  ref. 
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CREEP  nm  LAW  FOR  ZISC  CRYSTALS,  E.  P,  T.  Tyndall,  Journal  of  Applied  Physics, 
t*  21,  Sept*  p*  939. 


Creep  of  suitably  oriented  sine  single  crystals  ms  found  to  folios  a 
simple  empirical  last  S - At®,  in  which  S it  strain  (nonelastic)  occurring 
ifa  time  t after  load  application  and  A and  » are  constants. 
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United  States  1950 

MRPBNBD  ALLOT  STKBL  FOR  SERVICE  UP  TO  700  F,  0,  Smithy  W.  B.  Seens  and 
£»  J»  Dullis,  Amer.  Soo*  for  Testing  Materials,  Preprint  36,  11  pgs. 


Miscellaneous  mechanical  properties  of  two  steels,  SAE  4340  and  O#40£ 

C Hl-Cr-Mo-7,  quenched  and  tendered  to  a hardness  of  Rockwell  C-43,  then  tested 
in  tension  at  75,  500,  600,  end  7O0°F,  in  eoapreasion  at  75°F,  oreep- 
rupture  strength  at  500,  600  end  700°F#  and  for  Charpy  impact  strength  between 
75  and  315°F. 
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CR?EP  AW  F.UPTBT®  OF  SEVERAL  CKRDMIUM-NICKEL  AUSTEHITIC  STAIHLESS  STEELS# 
Q.  V,  Smith#  >,  J,  Dulls  and  B.  G.  Houston,  Tirana,  Aner,  Soft,  Jfetals, 
w 42,  p*  935-973,  die,  973-980, 


AISX  %pes  304#  316,  321,  and  3419  were  investigated  at  HOC,  1300  and  1500°?. 
%e  nature  of  the  adcrostructural  changes  occurring  during  test,  the  efihct 
of  these  on  certain  swchanioal  properties,  and  the  node  of  fracture*  16  ref* 
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AH  UNUSUAL  EFFECT  IN  THE  CREEP  OF  ZINC  SINGLE  OETSTAIS,  L.  Slifldn  and  W. 
Kaut  smarm,  Physical  Uevieir,  ear*  2,  v*  78  Jtone  1,  p 631-632. 


Experimental  procedure  and  results  of  an  investigation.  curious 
nrest-hardingH  effect  was  found. 
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THE  EFFECT  OF  ENVIRONMENT  ON  THE  STRESS-RUPTUSE  PROPERTIES  OF  METALS  AT  ELEVATED 
TEMPERATURES,  0*  Sutler  Shepard  and  «Ulis  Sehalliol.  Amer.  Soc.  for  ^eating 
Materials  preprint  58,  5 ppe* 

Stress-rupture  -testa  in  controlled  atmospheres  were  made  with  lowcarhon 
steels  and  with  ^astelloy  ”0'*.  Small  differences  in  the  composition  of  environ- 
ment produced  relatively  large  differences  in  the  amount  of  intergranular 
cracking  and  in  time  to  failure. 
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PROPERTIES  OF  METALS  AT  ELEVATED  TEMPERATURES,  0.  ?.  Smith,  Mechanical  Engineering, 
v.  72,  Oct.  pp*  799-804* 


Properties  are  classified  in  the  broad  categories*  strength}  other 
physical  properties  such  as  thermal  expansivity  or  conductivity,  elastic 
moduli,  and  the  like}  resistance  to  scaling  or  other  corrosive  attack)  changes 
in  microstruetur©  occurring  during  seriice)  and  effect  of  these  on  properties. 
14  references. 
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IBffTING  CREEP  AND  DESIGN  STRESSES  FOR  CASTINGS  RESISTANT  TO  HIGH  TEMPERATURES 
Norman  S.  Mott,  Metal  Progress,  v*  58,  Oot.  p*  496B. 


A table  covering  14  moderate  and  high-temperature  alloys. 
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THE  STRENGTH  OF  WROUGHT  STEELS  AT  ELEVATED  TEMPERATURES,  (book),  B.  F.  Miller 
and  J,  J,  Heger.  116  pgs,  Araer . Soo.  for  testing  Hate  rials. 


Extensive  tabular  and  graphical  data  cover  tensile,  creep  and  rupture 
properties  of  standard  grades  of  both  carbon  and  alloy  steels.  Includes 
considerable  tabular  material  with  rather  complete  references,  alse  extensive 
curves  and  charts. 
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NICKEL-ALUM1NUM-M0LTB13ENTJM  ALLOTS  FOR  SERVICE  AT  ELEVATED  TEMPERATURES, 

H.  V*  Kinsey  and  K.  T.  Stewart,  American  Soc.  for  Metals,  Preprint  No.  12, 
27  pp. 


The  mechanical  properties  at  815° C that  are  at  least  the  equivalent  of 
the  best  6o~base  casting  alloys,  and  they  can  be  produced  under  industrial 
conditions  without  difficulty.  Tensile  strength,  creep-rupture  ropertles, 
and  effects  of  Co  and  W additions.  Chemical  specifications,  one  based  on  a 
35*000  psi  rupture  life  of  150  hour  minimum  at  815°C  and  the  other  on  a 35*000 
psi  rupture  life  of  200  hour  minimum  at  815°0  are  developed. 
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INFLUENCE  OF  STRAIN  RATE  AND  TEMPERATURE  ON  THE  CffiEP  OF  COLD  DRAWN  INGOT 
HON,  William  B.  Jenkins  and  Thomas  G.  Digges,  Trans.  Amer.  Soc.  Petals, 
v.  la,  P.  1128-1129,  Dis.  p,  1129-1130. 

Jnl.  cf  Research  of  the  National  Bureau  of  Standards,  r,  43,  Aug,  p,  117-131, 


Results  of  a similar  study  for  Monel  and  oxygen  free  high-purity  Conner 
were  previousl  reported.  Since  Monel  and  copper  are  face-centered  cubic  metals 

cubicJliSn\ea«f*SnS  e^  t0  if°Sde  a/tudy  of  the  bohavl°*’  of  body-centered 
cubic  iron  as  affected  by  variations  in  strain  rate  and  in  tempera ture. 
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CREEP  OF  ANNEALED  HIGH  PURITY  COPPER,  Teoh,  News  Bull.  {National  Bureau  of 
Standards),  r,  34,  Sept.  pp.  130-131,  Based  on  paper  by  K.  ",  Jenkins  and  T.  G. 
Dlgges,  Jhl.  of  Res.  of  the  Net.  Bur.  of  Std.f  t 45,  *ug.  1950. 


Effects  on  creep  behavior  of  stress,  temperature,  mechanical  and  thermal 
history,  rate  of  loading,  and  sudden  ohanges  in  both  stress  and  temperature. 
Ibsts  were  made  at  110,  250,  and  300° F.  Hetallographic  examination,  hardness 
measurements,  and  tension  teats  were  conducted  at  room  temperature. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For*elease  2003/12/04  : CIA-RDP80-00926A&031 00040001  -4 

()>.i  v u 

A \W“"VSi 

United  States  1950  t 

^HGtSIfiSHfOP  HIGB-TEMPgRATURE  PROPERTIES  OP  IftGBNSHJM-CERICM  FORCING 

« * ,J_7*  - J*  A*  ^Ti®»  L/|W*  Baatwood,  C,  H.  Lorig,  and  H.  C.  Cross 
Hat,  Advisory  Committee  for  Aerol  Teoh,  Note.  2097,  May,  42  pps. 


base 


. ; * ! 

Experimental  heats  sere  made  by  addition  of  a fourth  element  to  the 
r contaiftine  6*  Ce  and  2*  Hn.  Valle  properties  at  70° 

and  bOO^F  were  obtained  and  most /Compositions  were  subjected  to  short  time 
creep  tests  at  600  F*./  / ' 
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the  effect  of  sigma  phase  on  the  short-time  high  temperature  properties 

CP  2$  CHB0MIUM-20  NICKEL  STAINLESS  STEEL,  Glen  J.  Guarnleri,  James  Miller 

and  Frank  J,  ?awter.  Trans.  Amer.  Soc.  Metals,  t.  42,  p.  981-1000,  die.  p 1000-1007 

Using  a 25$  Cr,  20$  Ni  stainless  steel,  with  2$  Si,  high-temperature 
tensile  and  creep  properties  (up  to  100  - hr.  duration)  were  correlated  with 
type  and  pattern  of  sigma  distribution.  The  hard  sigma-phase  constituent  was 
found  to  increase  materially  the  tensile  and  yield  strength  properties  of  the 
Cr-Ni  steel  up  to  approximately  1400°F.,  but  a corresponding  decrease  in  long- 
time creep  strength  properties  occurred.  The  finsly  divided  type  of  sigma 
Structure  was  found  desirable  for  minimising  r oom-teupe  r a tore  embrittlement  ar 
indicated  by  bend  tests. 
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METALS  AT  HIGH  TEMPERATURES  (100k)  Frances  &ird  Clar,  372  pp.  Reinhold  Pub. 
Corj, 

A compilation  of  recent  available  data  on  high-tempers ture  properties. 
Includes  a theoretical  discussion  on  plasticity  and  a section  on  test  methods 
and  manufacturing  methods  for  heat  resistant  alloys. 
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COMSH&SSIVE  PB0FERTIE3  OF  TITANIUM  SHEET  AT  ELEVATED  TEMPEI^TOISS,  Paul  P. 
Barrett,  Nat,  Adv.  Comm  for  Aero.  Tech.  Note.  2033,  Feb.  10  pgs. 


Results  of  compressive  stress-strain  tests  from  room  temperature  to 
800° F.  Favorable  compressive  properties  and  marked  anisotropy  in  compression 
trere  noted. 
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EFFECT  OP  TEMPERATURE  OH  THE  MODULUS  CP  ELASTICITY,  Charles  jindreW3,  Mfstal 
Er  egress,  r«  58,  July  pp  85-89. 

Hew  data  on  temperature  variation  of  Xcrung  *s  modulus  for  the  following 
Ratals  t Stellite  21,  Inconel,  four  austenitic  stainless  steels,  ^-mco  iron, 
SAK  4130,  and  75S  Al-alloy.  A dynamic  method  of  testing  waa  isad  in  which  the 
specimen  ie  vibrated  transversely  at  Iks  resonant  frequency# 
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PROPERTIES  OF  METALS  AT  ELEVATED  TEMPERATURES,  G«  V.  Smith,  Combustion,  ▼.  21 

Apr*  p*  65-67}  May  j 51-53 * 

/ 

i ' \ - 

Part  I*  Metal:  strength  at  elevated  temperatures,  working  stresses  that 
asay  be  applied,  characteristics  of  creep,  and  the  relation  between  stress  and 
time  for  rupture*  A typical  design  chart  for  a stainless  steel*  Fart  lit 
Effects  of  non-corisiant  stress  and  temperature,  metallurgical  variables, 
micros tructural  an^f  surface  changes,  and  scaling  and  corrosion* 


/ 
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COMBINED  TENSION-TORSION  CREEP-TIME  RELATIONS  FOR  ALUMINUM  ALLOT  2S-0, 

Joseph  Marin,  J,  H.  JFaupel  and  L,  W.  Hu,  American  Society  for  Testing  Materials, 
Preprint  38,  17  pgs. 

Investigation  on  the  combined  stress-creep  properties  of  Alcoa  2S-0. 
Combined  states  of  stress  were  produced  by  subjecting  thin-walled  tubular 
specimens  of  circular  cross-section  to  various  combinations  of  axial  tension 
and  torsion#  Minimum  constant  creep  rates  for  various  values  of  the  stresses 
and  for  ratios  of  the  biaxial  principal  etrese  from  0 to  -1.0  were  found  to  be 
in  approximate  agreement  with  values  predicted  theoretically  using  simple 
tension-creep  test  results. 
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A HIOJf-SRNSITIVITX  TORSION  CREEP  UNIT,  A.  E.  Johnson,  Jhl.  of  Scientific 
Instruments,  t 27,  Mer.  p*  74-75 .• 


Most  data  on  creep  ofmetals  and  alloys  has  been  obtained  with  stresses 
causing  creep  rates  cf  10"”7  ggr  hr.  or  more.  Describes  apparatus  for 
measuring  rates  as  low  as  ICT*  per  hr.  legs  of  the  torsion  meter  are 
screwed  into  the  ends  of  the  thin-walled  tubular  test-pieces  used. 
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PRECISION  TESTING  OF  GAS  TURBINE  DISKS,  Automotive  Industries,  v.  102,  Jan 

pp.  40-41  • 


Apparatus  designed  for  determination  of  plastic  and  creep  strains  at 
speeds  up  to  35*000  rpm  and  temperatures  up  to  1500°F. 
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ME1A1  BI55TER,  Chemical  Indus tries, -,v*  66,  Apr.  p.  532. 


Wen  creep  and  Btresa-rupture  equipment  of  Babcock  and  Wilcox  Co. 
Alliance,  Ohio. 


/ 
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BABCOCK  & WILCOX  COMPANY  INSTALLS  NEW  LABORATORY  EQUIPMENT  FOR  CREEP  AND 
STRESS  RUPTURE  STUSIES,  Industrial  Heating,  F.  17,  June  p 988,  990,  992,  994. 
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NEW  LABORATORY  STUDIES  CREEP  AND  STRESS  *RUPTUF3S,  Industry  and  Power,  v.  58, 
Apr*  1950,  p»  103-104 • 


New  testing  laboratory  of  Babcock  and  Wilcox, 
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Gas  TcaflOxm  Wrte  ^ Analysis 

before  Society  for  Experimental  Stress  naiysi 


, . . . **  te8ter  for  the  detonation  of  plastic  and  creep  strain. 

Gas  turbine  oieK  xes^er  w 4 *Q  *34.000  rpsu 

at  temperate-  s up  to  150<f  F and  rotational  speeds  up  to  35,000  n» 
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rawffiins  « ictus  At  amiED  teweeatoses,  (Book),  0eO.  v.  Smith,  4ca  »*,. 

BsOxylt-Hlll  ook  Oo,  (Metallurgy  and  Ifetallurglcal  $iginaering  Seriea). 

I C0fflPrehen8ive  summary  of  available  knowledge  on  the  effect  of  temperature 
ojh  the  properties  of  netals.  Mature  of  plastic  deformation  and  fracture  of 
Jetals  at  ordinary  and  Elevated  temperatures.  Effects  of  such  variables  ae 
fhcadcal  exposition,;  manufacturing  practice,  and  heat  treatment.  Appendix 
jjescribes  the  composition  of  neuper -alloys " • 
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THE  CREEP  OF  META  IS  AND  ALLOTS,  E.  0.  Stanford,  Temple  Frees,  Ltd.  Bowling 
Green  Lane,  London  E.C.l,  England  15  • • (book). 

Creep  testing)  the  creep  curve)  metallurgical  factors  affecting  creep) 
methods  for  presenting  oreep-test  results)  and  mechanism  of  creep. 
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FACTORS  AFFECTING  THE  STRENGTH  OF  METALS  AT  HIGH  TEMPBRATUH8S,  A.  0.  Metcalfe 
Ifetal  Treatment  and  Prop  Forging,  r.  lb,  pp*  235-246. 


A scheme  for  classification.  By  adopting  a simplified  picture  of  the 
mechanism,  three  groups  of  methods  are  obtained*  first,  those  which  raise 
the  softening  temperature!  second,  those  by  which  resistance  to  slip  may 
be  raised*  third,  those  which  decrease  the  chance  of  failure  in  a grain 
boundary.  Attempts  to  assss  the  rolatire  importance  of  each  factor.  48  ref. 
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CREEP  DOE  TO  FLUCTUATING  STRESSES  AT  ELEVATED  TEMFEPATTJRHS,  H.  J,  Tapsell, 
P*  0.  Forrest  and  0.  B.  Tremin,  Engineering  v 170,  Aug.  25,  pp.  189-191, 
(A  condensation). 


Results  of  experimental  study  for  the  heat  resisting  materials  Rex  78 
and  Minonlc  80,  and  fir  the  Al-alloy  RR59,  also  for  0.265?  C steel.  Experimental 
and  theoretical  data  are  compared. 
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THE  MECHANICAL  PROPERTIES  OF  SOME  WROUGHT  AND  CAST  ALUMINUM  ALIOTS  AT  ELEVATED 
TEMPERATURES,  P.  L,  Thorpe,  0.  E.  Tremaln,  and  E.  ",  Bidiajr,  foil  of  the  Inst, 
of  Metals,  v 77,  Apr.  p 111-140. 


Results  of  tensile,  fatigue  and  creep  tests  at  various  temperatures  in 
the  range  20-450°C  on  17  wrought  and  7 oast  alloys,  together  with  results  for 
a form  of  thermal— strain  test  on  some  of  the  cast  alloys.  Materials  tested 
included  some  experimental  im  alloys  developed  during  the  last  war  by  the 
loyal  Aircraft  Establishment  in  BritAAn. 
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DEFORMATION  CHARACTERISTICS  OF  FIVE  QREY  CAST  IRONS  AT  400DSG.  C,  500  DEO.  C, 

C.  R*  Tot tie,  Inst,  of  British  Foundryiaen,  Paper  No.  973,  9 pgs*  Advanced  copy. 


tiiae 


Materials,  tasting  procedure,  and  temperature  eontorl . Rupture,  short- 
tensile,  creep,  and  etress-to-rupture  tests-.  15  references. 
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Mi-JGHANISM  OP  PRIMARY  CHEEP  IN  METALS,  W,  A.  Wood  and  R.  F.  Scrutton,  Jhl.  of 
the  Institute  of  Metals,  v.  77,  July  pp  423-434. 


Studied  experimentally,  using  99.985J  Al.  Micrographs  and  X-ray  diffraction 
patterns  illustrate  results  obtained,  which  are  analysed  theoretically. 
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CREEP  FACTP.HES,  R.  W,  Bailey,  Institution  of  Ifetallur gists,  "The  Fracture 
of  Metals,"  1950,  p 29-41. 


In  relation  to  C-Mo  steel. 
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THE  MECHANICAL  PROPERTIES  OF  TITANIUM  AT  DIFFERENT  TEMPERATURES,  (In  German), 
R,  L«  Biekerdike  and  c.  A.  Sutcliffe,  Mstall,  t.  4,  May,  pp  191-193. 


Small  amounts  of  O2  $ greatly  increase  the  hardness  and 

tensile  strength  of  "i  without  eliminating  its  duotility  at  room  temperature. 
Hera  ted  temperatures  greatly  decrease  these  properties.  16  ref. 
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Srm  X-RAX  OBSERVATIONS  ON  THE  NATURE  OF  CREEP  DEFORMA  TION  IN  POLTCRYSTALLIJB 
ALUMINUM*  B*  A.  Galnan  and  B.  B.  Bums,  Jnl  of  the  Inst,  of  Metals,  t.  77, 
July  pp  445-455. 


Back-reflection  Lane  patterns  were  taken,  from  the  same  series  of  locations 
on  a large-grained  A1  teat-piace  after  successive  amounts  of  creep  deformation 
at  250°C,  From  analysis  of  the  asterism  and  movement  of  the  reflection  spot* 
relative  to  the  stress  axle,  It  appears  that  creep  deformation  up  to  about 
3%  extension  in  170  hr.  la  associated  with  slip  processes.  Later  stages  are 
characterised  by  presence  of  numerous  fine  units  or  oells  formed  from  the 
previously  distorted  material*  12  references. 
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HEAT  RESISTING  STEELS*  INFLUENCE  OF  ALLOT  ADDITIONS,  G.  T.  Colegate,  Metal 
Treatment  and  Drop  Forging,  v.  17,  $ummr  1950,  pp  93-101,  109. 


Various  types  of  steels  and  effects  of  small  additions  of  other  elements 
such  as  Si,  Gb,  Go,  and  Mo,  to  each  type.  Oxidation  resistance,  creep, 
tensile  strength,  yield  strength,  elongation,  area  reduction,  proportional 
limit,  and  Brinell  hardness  are  tabulated  and  charted. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 

I , 

A/' 

England  1950  /; 

" i 

A FEft  SHORI-TIHE,  GROWTH  AND  CREEP  TES  jS  ON  AN  ONAj  XOlED  PKARLITIC  GREX  IRON, 
J.  Grant,  British  Cast  Iron  Reg.  Aqboc*  Jnl  of  Sea.  and  Dbt*,  v.  3,  June 
pp*  441-445*  / 

Result*  of  three  creep  tests  and  a growth  test  at  500°C  and  of  short-tine 
tensile  teats  at  400,  450,  and  500°C. 
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THB  MECHANISM  OP  CREEP  AS  REVEALED  BY  X-RAY  METHODS,  0.  B,  Oreenough  and  Edna 
M.  Smith,  Jnl.  of  the  Inst,  of  Metals,  r.  77,  July,  pp  435*^443. 


A hypothesis  is  propo  sed  to  explain  in  terms  of  dislocation  theory  the 
recent  observations  of  Wilms  and  Wood  and  of  Wood  and  Bachinger  in  relation 
to  the  mechanism  of  deformation  of  metals.  Some  new  X-ray  observations  on 
Al  which  support  the  hypothecs. 
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SURFACE  EFFECTS  IN  THE  CREEP  OF  CADMIUM  SINGLE  CRYSTALS,  E.  0.  Hall,  Nature, 
v,  165,  Apr.  15,  p.  611-612. 


When  oxide-coated,  single-crystal  Cd  wires  are  immersed  in  an  electrolyte 
such  as  CdOlj  creep  rate  is  increased  sway  tines.  However,  this  rate  later 
decreases,  and  nay  stop  altsgka  altogether  due  to  formation  of  a crystalline 
dendrite  coating.  Electron-microscope  investigation  showed  this  materiel 
to  be  Cd(0H)g.  Jfeehamlsra  of  the  creep  effect  is  proposed. 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  ForlSelease  2003/12/04  : CIA-RDP80-0092&C0031 00040001  -4  , 

CVJ P* 

.•>  mV; 

England  1950 


CREEP  TESTING  BY  A CAfTTILEVER-BENBIM}  METHOD  Q.  T.  Harris  and  H.  0.  Child, 
Aft  of  the  Iron  and  Steel  Inst.  v.  165,  June  pp.  139-144. 


Cantilever-bending  creep  testing  is  shown  to  have  advantages  over  tensile 
testing  for  high  temperatures  and  where  the  preparation  of  specimens  must  be 
reduced  to  a «bg  minimum,  sueh  as  for  unaaohin&ble  materials.  There  is  good 
correlation  between  results  obtain®!  by  this  method  and  conventional  testing 
at  plastic  strains  up  to  l.OJfi*  Test  data  is  for  heat  resisting  steels. 
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CffiEP  AND  FATIGUE  TESTS  ON  COMMERIIALLY  EXTRUDED  LEAD  AND  LEAD  ALLOT  PIPES, 
(Continued)#  J»  MoKeown  and  l.M.T,  Bopkin,  Netallurgia,  v.  41,  p#  219-223, 


Investigation  to  determine  the  degree  of  reproducibility  to  be  expected 
from  materials  produced  by  extrusion  on  commercial  presses#  Effect  of 
cold  work  on  Tadanac  lead  from  the  fcipe  press,  on  alloy  of  0.005$  Ag 
+ 0,005$  Cu,  and  on  0.015$  Te  lead,  effect  of  heat  treatment  on  Tadanac 
lead  from  the  pipe  press.  Fatigue  tests  and  results. 
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CREEP  AND  FATIGUE  TESTS  ON  COMMERCIALLY  EXTRUDED  LEAD  AND  LEAD  ALLOY  PIPES 
J.  McKeown  and  L.  M.  1.  ifcpkln,  Jfetallurgia,  v.  41,  Jan,  p*  135-143* 


Reproducibility  to  be  axpeoted  from  materials  produced  on  commercial 
presses.  It  is  concluded  that  the  effect  of  alloying  additions  cm  not  be 
determined  on  extrusions  made  on  presses  -where  variables  are  not  under 
sufficient  control. 
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CREEP  DEFORMATION  OF  METALS,  L.  Rotherham  and  L.  ».  Wke,  Research.  7.  3, 
Sept.  pp»  434-436. 


Some  observations  of  grain  growth  in  a 0.5!?  Ag  aluminum  alloy  in  which 
the  effect  on  creep  rate  was  not  very  large.  Observations  suggest  that  the 
breakdown  to  subgrains  is  not  the  primary  cause  of  creep,  but  a secondary  effect 
resulting  from  creep. 
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APPARATUS  FOR  THE  IffiASURSMENt  OF  CHEEP  UNDER  FLUCTUATING  STRESS,  V.  S.  %ldesley 
Jfetsllwgia,  v.  42,  Uune  p*  45“48. 

Stress  system  comprises  a steady  load  on  nhfeh  is  superimposed  a smaller 
load  fluctuating  at  the  rate  of  100  cycles  per  sec.  19  references. 
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THE  BRITISH  ROM-FERROUS  METALS 
EQUIPMENT  IN  THE  LABORATORIES, 


RESEARCH  ASSOCIATION*  CREEP  AND  FATIODE  TESTING 
J.  MeKeoim,  Metallurgla  ▼.  42,  Sept.  pp.  189-196. 
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A SIMPLE  CONSTANT  STRESS  APPARATUS  FOE  CREEP  TESTING,  L.  M.  T.  Hopkin,  proc, 
of  the  Physical  Society,  v.  63  Sec.  B,  May  1,  p.  346-349* 


Simple  device  -which  can  maintain  stress  on  a creep  specimen  constant  to 
within  0,8#  during  uniform  extensions  up  to  100#.  The  apparatus  is  suitable 
for  Slow  rates  of  strain.  Examples  of  creep  curves  obtained  for  Pb  and  a 
Pb-Sn  alloy,  Good  agreement  with  the  Andrade  creep  equation  was  observed 
in  both  oases. 
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DKSIGS  AND  CONSTRUCTION  OF  EQUIPMENT  FOR  A SMALL  STRESS-RUPTURE  CREEP  LABORATORY, 
F.  G.  Child,  IfetaiLlurgia,  v,  42,  June,  p.  37-44. 

Experience  in  the  development  of  a creep  testing  laboratory  for  life-to- 
rupture  tests  on  materials  at  900nC  using  miniature  creep  testing  machines. 
Although  designed  for  hlgh-temperature  testing,  the  efparatuc  has  given  satis- 
factory performance,  with  only  minor  alterations,  at  temperatures  as  low  as 
400°C. 
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THE<3!rES  AHD  EXPERIMENTAL  DATA  OS  CREEP  AND  F3SLAXATI0N  OF  POLTC RATALS, 

(Ln  French)  Pierre  Laurent  and  Michel  »udier,  Perue  da  Matallurgie,  v.  47, 
Jan,  p*  59*,52* 

Based  on  the  literature  end  on  experiaent&l  investigation  of  Mg  and 
an  Al  alloy  containing  9.7^  Cu.  Variation  of  aechanJ.oal  properties  during 
dreep  and  relaxation*  24  ref. 
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Prance  1950 


CONTRIBUTION  TO  THB  STUDI  OF  INFLUENCE  OF  MICROSTRUCTURE  ON  THE  HEAT  RESISTANCE 
OF  STEEL  (In  French)  Geor.  Delbart  and  Michel  Ravery.  Revue  de  Meta1 lurgie, 
v*  47,  Mar.  p.  215-233  discussion  p 233-234. 


Investigated  for  a low-alloy  Cr-Mo  steel  produced  in  a basic  electric 
furnace.  Creep  properties  were  determined  at  450,  525,  550  and  575°  P ■under 
loads  of  7,  11,  15,  and  24  kg.  per  sq.  mm.  in  ehortened  long-time  tests. 
Influence  of  heat  treatment  on  creep  properties.  Microstructures  corresponding 
to  the  various  treatments  are  illustrated.  14  references. 
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Germany  1950 


MATERIALS  TESTING  AND  STRENGTH  RESEARCH  IN  GERMANY  IN  THE  YEARS  1939-1949, 
(In  German)  S.  Siebel,  Sohweiier  Archiv  fur  angeeandte  Wisaenschaft  und 
Technik,  v.  12,  Apr.  pp  97-114. 


History  of  materials  testing  in  Germany.  Activities  and  advances  of 
materials  testing  during  the  ear  and  its  revival  after  the  ear.  Strength 
behavior  udder  static  and  vibrating  stresses.  30  ref. 
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Germany 


1950 


V'  * 


u 


i 


PHESBH3MAI  PROBLEM  IN  THE  MECHANICS  OF  STRUCTURES  (In  Qerroan)  fens  Umr tatter 
Zeitachriffc  des  Vareines  Deutsche?  Ingenieure,  v.  92,  Jan  21,  p 57-bl. 

effect  of  flow  phenomena  on  such  physical  properties  of  metals  as 
toughness,  elasticity,  shear  strength*  etc,  Relaxation  time  as  a specific 
variable | elastic  and  plastic  properties  of  material* ; creep 
stress  and  strain}  tough-elastic  hysteresis}  and  the  relaxation  spectrum. 

16  ref* 
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EVALUATION  OF  CREEP  TESTS  (In  German)#  Nikolaus  ludwig,  Zeitschrift  fur 
Metallkunde,  ▼.  41#  Mar.  p.  87-91. 


the  designer  can  apply  H.  Sokardt  *s  exponential  law  in  order  to  estimate, 
on  the  basis  of  experimentally  established  creep-stress  results#  the  expected 
expansions#  exceptions  being  materials  with  a tendency  to  hot  shortness.  If 
the  material  is  to  be  used  at  temperatures  exceeding  600°C,  the  estimates  must 
be  based  on  long-time  creep  test  results.  20  references* 
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HIOH  TEMPERATURE  TENSILE  TESTING  OF  ALUMINUM  ALLOTS  (In  German)  Hugo  Voaskflhler 
Zeitschrift  fur  Ifetallkunde,  v.  41,  Mfcy,  p.  144-151. 


Reports  results  of  tests  made  on  a series  of  malleable  and  cast  Al-alloys 
to  determine  their  tensile  strengths,  0.2  and  0.02$  yield  strengths,  elongations 
and  area  contractions  between  room  temperature  and  300° C.  Results  are  supple- 
mented by  published  data  and  thus  expanded  to  -200° C.  Includes  graphs. 
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Germany  1950 

CREEP  OF  STEEL  UNDER  STATIC  STRESSES  AT  ROOM  TEMPERATURE,  {In  German)  Walter 
Janiche  and  Gunther  “hiel,  Archlv  fur  das  Si senhuttenwesen,  v.  21,  Mar.apr. 
pp  105-HS. 


Creep  behavior  of  six  carbon  and  loir-alloy  steels  at  room  temperature 
and  effects  of  heat-treatment  and  oold  working  when  stressed  below  the  yield 
point  up  to  several  hundred  houxs  were  studied*  34  references. 
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Germany  1950 


JESTING  STEELS  PC®  THEIR  JENDENCT  TO  CREEP-STRESS  EMBRITTLEMENT  WITH  U-SHAPED 
SPECIMENS  AND  BY  SLOW  TENSILE  TESTS,  (In  German),  Wilhelm  Ruttmann,  Gerhard 
Bandel,  and  Rudolf  Sohinn.  Arc hi v fur  das  Bisenhflttenwesen,  t.  21  July-Aug. 
pp.  225-233. 


Testa  were  made  with  notched  and  unnotohed  ferritic  and  austenitic  steel 
bars  at  450-700® C.  Comparison  of  results  with  those  free  long-time  creep 
testa  (3000  and  10,000  hours)  shows  that  the  described  method  permits  relatively 
rapid  determination  of  the  tendency  of  heat  resistant  steels  to  creep-stress 
embrittlement.  14  references. 
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Germany 


1950 


C ^ . 


imwmmf  for  recording  shrinkage  stress  vs.  tmperatoke  curves  of 

(In  German)  Herne  S0haLa.  ArohlT  far  das  Eieenhuttenwesen,  v.  2.  Jan-  e . 
p 43-47  discussion  p.  48. 

Design,  operation,  and  results,  *he  Instruement  can  be  ajidto  « > tudy 
various  metallurgical  problems,  such  as  the  creep  resistance  of  steels. 

27  reference*. 
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Canada  1949 


A NICKEL  ALUMINUM  HCLTBDBNUM  CREEP  RESISTANT  ALLOT,  H.  V.  Kensey  and  M.  T. 
Stewart,  Canadian  Journal  of  Research,  v.  27,  sec*  F#  Feb*  p.  dO-90. 


Study  of  a aeri.es  of  these  alloys  to  develop  one  for  use  uder  stress  at 
St5°C  and  above*  Certain  combinations  of  the  three  isstals  possess  tensile 
strengths  well  over  100,000  psl.  at  room  temperature}  certain  characteristic 
mic restructures , dependent  upon  the  5EL-A1  ratio, a re  essential  for  these  high 
strengths.  Creep-rupture  tests  at  3L5°C  showed  that  aoiaa  of  these  alloys 
are  superior  in  may  respects  to  existing  high-temperature  alloys. 
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Sweden  1949 


SOME  SXPSRI8KCBSWIXH  THE  CREEP  BEHAVIOUR  OF  METERIALS,  A,  Johannson,  Engineers 
Digest,  t.  10,  Oct.  1949,  j 349-342*  discussion,  p.  342-344,  Translated  and 
oondensed  from  Xeknlsk  IHdekrift,  v.  79,  ?eb.  19,  1949,  p.  127-132. 


Service  experience  with  high-temperature  materials  la  steam  turbines,  gas 
turbines,  and  creep-tea ting  machines. 

i 


f 


>■ 
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SWEDEN  1949 


THE  MECHANICAL  PROPERTIES  OF  BOILER  STEELS  AT  ELEVATED  TEMPERATURES  (In  Swedish) 
Similar  Lilljekvist,  Jsrakontorots  Annaler,  v.  133,  No,  11,  pp.  519-540. 


Mechanical  properties,  especially  yield  points,  of  14  Swedish  boiler 
steels  were  Investigated  at  elevated  temperatures . Average  yield  points 
at  temperatures  between  -40  and  40O°C  are  charted.  Tensile  strength, 
elongation,  and  reduction  in  area  are  also  shown  graphically. 
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Japan  1948  ' ' ' 

INFLUENCE  OF  CONTENTS  OF  CARBON,  CHROMIUM,  AND  TUNGSTEN  ON  MECHANICAL 
PROPERTIES  OF  CERTAIN  VALVE  STEELS,  (In  French),  S.  Koehiba  and  K.  Tanaka, 
Girculaire  d1 Informations  Techniques,  t.  6,  Aug. Sept. Oct.  1949,  p.  395-399. 
Translated  from  Tetsu  to  Hagans  (Japanese),  v.  34,  4ug,  1948,  p.  13-15* 


Tabulated  and  charted  data  including  transformation  points  and  effects 
of  temperatures  up  to  1O5O0C  on  mechanical  properties  and  oxidation  resis- 
tance sliew  that  Cr-W  steels  are  as  satisfactory  for  valyes  used  at  high 
temp  mature  s as  Cr-Sl-W  steels# 
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STUDIES  ON  THE  CHANGES  OF  VANIODS  PROPERTIES  OF  IBIALS  AND  AKLOIS  DDE  TO 
TilSJINO*  I*  (In  Japanese)  Nnbuo  Shiota  and  Chyoei  Onozaki,  Nippon  Kinzoku 
Gakkai-Si  (Jnl  of  the  Japan  Inst,  of  Metals),  v,  13,  Aug,  p,  37-39. 


A simple  twisting  eh  chine,  ^uipoatrt  incites  electric  furaaco  for 
studies  at  elevated  temperatures,  typical  results  showing  transformation 
curves  for  various  nonferrous  alloys. 
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Czech*  1950 

RELAXATION  AT  HIGH  TEMPERATURES.  (In  Czech.)  Alexander  A.  Chit 'kov,  Hutnicke 
Listy,  t,  5*  Feb.  p.  52-56. 


Tjto  theories  have  been  proposed  for  correlation  of  relaxation  and  creep 
data  (the  time-hardening  and  the  strain-hardening  theories).  Experimental 
data  show  that  neither  theory  correctly  represents  the  above  relationship 
because  relaxation  differs  from  creep  in  connection  with  both  the  mechanic* 

©f  plastic  deformation  mad  the  nature  of  internal  "adcro-aechanioal " processes. 
Indicates  that  stress  relaxation  must  be  Investigated  independently  of  creep. 
17  references. 
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LAWS  OF  THE  CREEP  OF  METALS  (In  Russian),  V.  I.  Likhtman,  Doklady  Akademii 
Uauk  SSSR  (Reports  of  the  Academy  of  Sciences  of  the  USSR),  new  ser.,  v.72, 
June  SSL,  1950  pp  1079-1002* 


Creep  was  theoretically  investigated  at  room,  high,  and  low  temperatures 
under  different  applied  loads*  Formulas  are  proposed  which  describe  the 
constancy  of  internal  cohesion  of  metal  during  creep.  An  equation  for  determin- 
ation of  the  minimum  rate  of  creep  is  derived  and  interpreted  for  different 
values  of  the  vari&tfes . 
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Russian  1950 
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SYSTEMATIC  INVESTIGATION  OF  THE  RATE  AND  TEMPERATURE  DEPENDENCE  OF  EESISTANCE 
TO  DEFORMATION  OF  SINGLE-PHASE  METALS  (In  Russian).  L*  D.  Sokolov.  Doklady 
Akademll  Nauk  SSSR  (Reports  of  the  Academy  of  Sciences  of  the  USSR),  new  eer. 
y.  70,  *eb.  11,  p.  339-841. 

Investigation  for  Pb,  Sn  and  Chi  from  room  temperature  up  to  their  reapec 
rive  melting  points  and  for  various  rates  of  deformation* 
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Russia  1950 
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NSIMETHODB  OF  COMPRESSION  TESTING,  (In  Russian)  K.  E.  Likharev.  Vestnik 
Mashinostroeniqu  (Bulletin  of  the  Machine  Construction  Industry),  v.  30  Mar. 
p.  51-54. 


Proposes,  for  testing  of  materials  in  the  uniaxial,  uniformly  stressed 
stale,  use  of  hollow  cylindrical  test  specimens  whose  ends  are  cordLoal  surfaces. 
The  concentrations  of  local  stresses  encountered  in  conical  solid  specimens  is 
thus  eliminated.  Tests  of  mild  and  red-hot  steel,  aluminum,  eiluain,  brass, 
resins,  and  gypsum.  Formulas  for  calculation  of  data. 
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A REVIEW  OF  THE  WORLD  LITERATURE 
ON  THE 

CREEP  OF  METALS  AT  ELEVATED  TEMPERATURES 


Purpose:  The  primary  purpose  of  this  survey  is  to  determine  the  relative  activities 
in  the  various  countries  of  the  world  on  the  specific  subject  of  the  creep  be- 
havior of  metals  at  elevated  temperatures.  A secondary  objective  is  to  ascertain, 
insofar  as  it  is  possible,  the  sources  of  information  generally  available  to  the 
U.  S.  S.  R. 


Method: 

1.  All  readily  available  sources  on  the  published  data  on  creep  of  metals 
over  the  years  of  1945  to  the  present  date  were  reviewed  and  compiled  in  Appendix  I. 
The  principal  sources  of  these  data  were:  w ■— 

a.  A.S.M.  Review  of  Metal  Literature,  American  Society  for  Metals, 
Cleveland. 

b.  Metallurgical  Abstracts,  Institute  for  Metals,  London. 

c.  Engineers  Digest,  London. 

Cross-references  and  secondary  sources  were  investigated.  Undoubtedly  a 
few  published  articles  may  have  been  overlooked. 

No  data  were  available  on  unpublished  reports  of  companies,  scientific 
laboratories,  or  government  laboratories  of  the  countries  in  which  it  might  be 
presumed  that  research  is  being  done  in  the  field  of  creep  of  metals.  Such  data 
could  only  be  obtained  by  direct  visits  to  foreign  countries  and  direct  discus- 
sions with  the  personnel  engaged  in  this  work.  In  some  eases,  e.g.,  the  U.S.S.R.-, 
these  missing  data  might  be  quite  voluminous.  The  impression  is  verified  by 
the  general  articles  reproduced  in  Appendix  II.  Apparently  most  of  the  research 
being  done  in  Russia  is  not  reported  in  literature  readily  available  to  engineers 

and  scientists  in  other  countries.  These  factors  must  be  considered  when  the 
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2.  A.  simple  statistical  method  of  assembling  the  data  was  used.  Articles 
appearing  in  the  open  literature  were  classified  as  to  whether  they  were  primarily 
theoretical  (T),  whether  they  primarily  concerned  engineering  data  (D)  or  whether 
they  were  devoted  primarily  to  equipment  (S).  The  number  of  articles  on  creep  of 
metals  is  summarized  in  Table  I as  to  year  and  country. 

Other  methods  may  prove  superior  to  this  method  of  reduction  of  the  data. 
Perhaps  the  number  of  words  would  have  been  a more  significant  quide  as  to  the 
extent  of  activities  in  this  field.  Undoubtedly  a critical  review  of  the  quality 
and  uniqueness  of  each  article  would  better  serve  the  objectives  of  this  survey. 
But  in  view  of  the  crudity  of  the  available  information,  and  in  view  of  the 
knowledge  that  this  information  might  be  quite  incomplete,  the  easy  method  of 
analysis  by  articles  was  adopted  with  the  hope  that  the  qualitative  trends  indica- 
ted by  the  data  might  be  somewhat  significant. 

Conclusions : 

1.  More  than  one-half  of  the  total  publications  on  the  creep  of  metals 
over  1945  to  1950  originated  in  the  U.S.A.,  whereas  about  one-fourth  of  the 
publications  originated  in  England,  and  about  one-eighth  in  the  U.S.S.R. 

a.  The  U.S.S.R.  publications  are  predominantly  theoretical  suggesting 
that  the  investigations  on  creep  properties  for  engineering  data  are  not 
being  published. 

b.  There  appears  to  be  very  few  publications  on  creep  in  Russian 
journals  in  1950  suggesting  that  additional  restrictions  may  recently  have 
been  placed  on  publications  in  Russia. 

2.  Most  of  the  creep  data  available  to  the  U.S.S.R.  from  sources  outside  of 
Russia  probably  originate  in  the  United  States  of  America. 
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I reticle  of  Russian  mctallnrfiical  journals,  their  origin,  history  and  untimely  disap- 
pearance: nith  notes  on  the  shifting  tactics  in  Socicl  reporting  of  protlnclion  ft  tin  res. 


The  Iron  Curlnin  in 


Metallurgical  Literature 


Till  i in  mum.  com  mi. n r anil  abstracts  of 
Kussiau  metallurgical  articles  published  in 
lilt*  .time  issue  of  Metal  Vrnijrcsx  were  of  particular 
iuteresl  |o  me,  lieeause  I have  l«’en  concerned  with 
Itnssian  tei’li iiieii I |iuliliealioiis  for  several  years.* 
The  editors  remark  Hint  tin*  Hussiaus  may  consider 
eerlain  teehuieal  journals  unsuitable  for  export. 
Ouile  eorreet'  l/ii  fact,  lliis  iron  curtain  stalled  to 
close  perceptibly  about  ten  years  nun.  It  may  be 
of  interest  to  record  something  further  regarding 
the  ebb  and  Mow  of  Soviet  metallurgical  journals 
since  their  comparatively  recent  inception. 

II  all  started  with  the  first  live-year  plan 
1 1 Willi.  Applied  to  the  Itnssian  steel  industry,  this 
plan  envisaged  the  building  of  such  new  works  as 
Magnitogorsk  i where  everything  is  "the  biggest  in 
the  world"'.  A frightening  lack  of  Hussinn  tech- 
nical brains  for  the  tasks  ahead  became  apparent, 
and  foreign  engineers  were  imported.  logcthei 
with  this  stream  of  experts  came  foreign  tcchiiii.il 
journals.  I’liderslandably,  tile  Soviets  wanted 
journals  of  their  own.  and  in  the1  years  between 
Ifl-Ml  .,n,|  HUl.  a truly  astounding  metallurgical 

literature  sprang  up.  ' I 

There  was.  above  all.  the  monthly  organ  of  the 
five- Year  Plan  t'.ommitlec  lor  the  \Stcel  Inilustry. 

• Ii.noli'y  Noil  Hie  author  is  (mi  modest,  lie 
sl.irlcd  translating  foreign  metallurgical  papers  on  a 
tree  lane,  basis  in  P.Uli.  after  his  arrival  in  tins  conn 
lev  from  li.naria  f ollow  mg  a period  with  the  short- 
lived II,  piddle  (Steel'  Hescarch  I '.or p.  in  the  ‘alls 
plan's.  In-  established  lus  own  organ i/ation.  and  lias 
been  described  by  one  of  Voierica's  most  eminent 
metallurgists  as  having  "uncanny  ability  m lcebnic.il 
tiaiislating".  Mr.  Hrutchcr's  tianslatioiis  arc  rspcciatlv 

well  know metallurgical  lal.oralones  and  research 

IIInI  it  III  l«  'Ils . 

>cptcmhci . 


railed  "Sov  iet  Metallurgy"  , Sovelskaua  Metallnr- 
l/ilt'i 1 . This  journal  appealed  chiefly  to  iron  and 
steel  engineers  and  also  rnrried  the  monthly  pro- 
duction figures  of  the  "capitalistic"  countries,  but 
significantly  and  ipiitc  in  keeping  with  the  iron 
curtain  mentality,  tnd  those  for  Itussia.  I have 
No.  I and  'J  of  I'.UtH,  so  the  journal  must  have 
lasted  at  least  ten  years. 

An  even  older  technical  journal  was  "Metal- 
lurgist" • Mclnllnrti '.  a handsomely  made-up 
monthly,  started  in  Ifl’Jli  and  devoted  to  belli  fer- 
rous and  nonferrous  metallurgy.  The  circulation 
rose  to  -1001)  before  this  journal  disappeared 
abruptly  in  19  Ml.  During  the  1.1  years  of  ils  exist 
cnee,  “Metallurgist"  published  more  than  H Ml 
articles  on  metallography.  1.1b  on  rolling,  more 
Ilian  I IHI  on  the  production  "f  steel,  almost  |bb  on 
Hie  production  of  pig  iron,  and  ldd  on  Ihe  pro- 
duction and  the  processing  of  nonferrous  alloys. 
The  level  of  Ihe  articles,  theoretical  as  well  as 
practical,  was  remarkably  high  because  the  section 
edih.rs  were  the  best  to  be  round  in  all  Itussia. 

In  I'.l'Jb.  still  another  monthly  was  founded  lui 
Ihe  sled  industry,  entitled  "Achievements  ,,l  Metal 
lurgy  at  Home  and  Abroad"  home:  Ihe  con 

lent  was  divided  about  cipiallv  between  original 

eofitribulions  of  a practical  nature  si  ol  them 

with  a distinct  lx  local  slant  and  detailed  abstracts, 
oil  ell  illustrated,  ..I  Ihe  foreign  literature  The  III, 


Hy  Henry  Ur-:!  la-r  © 


I'lMl.  I’ti tic  ill 
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ol'  this  joiiniii I wiis  short:  il  ended  with  Nn.  Ill  "I 
Vt,l.  7. 

In  Hie  same  you r,  1029.  the  uhl  “.liiiirinil  nf 
Iho  Itiissiiin  Metallurgical  Society"  i Xhiiriinl  Itnsn- 
A(ii/n  M c lullu  ri/ichr  xkotfn  Obxluhcstpn  I expired 
alter  it  morc-or-loss  continuous  existence  nf  nlmnsl 
21*  yours.  Among  ils  oiiiitriliulnrs  wo  find  I Ho 
niinios  must  illustrious  in  Itussinn  metallurgy  nml 
mclnllngrnphy : I).  K.  C.lioriinv.  ono  nf  llio  onrly 
slmlonls  nf  molnls  who  noliiovoil  intornnlinnnl  rec- 
ognition: f'ol.  N.  Itcluicv,  long  sinoo  living  in 
I'l'smoo ; A.  A.  Hochvnr,  iirnlinhly  Ih-sI  known  from 
his  toxthnnk  on  metallography : A.  A.  Hniknv,  :i 
I ir ol i f i o writer  nml  excellent  lonohor  (Iho  Aondemi- 
oinns  X.  T.  Cmdtsov  nml  N.  V.  Svoohnikov,  nml 
I’rofossors  X.  A.  Minkovioh,  II.  V.  Shirk,  nml  M.  I*. 
Slnvinskii  won-  among  his  pupils ) . Olhor  prc- 
Soviol  jonrnnls  |Hissihly  of  inlorosl  In  metallurgists 
woro  the  “Hullelin  of  Iho  SI.  Petersburg  1‘olyloohnio 
Inslituto”  i hnexliyn  SPli  Politckhnichrskoiio  Insti- 
tute t,  "I'nil  Toohnios”  il'rabkii  Tekhnik),  nml 
Iho  “Journul  of  Iho  Russinn  l*hysio»M'.hoiniriil 
Sooicly"  i Zhnrnnl  Ku*xk<>tio  h'iz.-Khim.  Obuh- 
clicsli’tt).  In  Iho  11*07  volume  of  the  Intler,  wo 
llinl  n |in|>or  on  Iho  eryslnllizntion  nml  xlrtirtiire 
of  stool  by  A.  A.  Ihiikov,  Iho  snino  Ihiikov  who  in 
1014  look  purl  in  11  lively  ilisnission  on  Iho  use  of 
oxygon  in  bins!  furnace  operation. 

In  1930,  a fourth  monthly  ilovotoil  entirely  to 
ferrous  metallurgy  np|H'nretl  iimlor  Iho  nnmc 


"Theory  anil  I'ruolioo  of  Metallurgy"  1 Teoriya  i 
Prnklikii  Mt  liilltirijii ) . Despite  Iho  ilunlity  in  name, 
most  of  the  pa  pels  wore  prnolieul.  lake  “Molal- 
lurgisl”,  this  gooil  journal  ilisnp|H‘itreil  willmul 
warning  or  a farewell,  in  Doocmlior  1040.  During 
Iho  secoml  half  of  ils  life,  il  paiil  inoroasoil  ul tril- 
lion to  problems  of  plant  construction;  Iho  rosl 
of  Iho  nrficlcs  iloalt  willi  iron  ami  stool  priMliiolion. 
rolling,  ami  ipialily  control.  Special  attonlion  was 
given  to  seamless  tube  proiluolion  us,  at  thill  time, 
tube  mills  wore  first  slarloil  in  Russia. 

The  year  1030  was  marked  also  by  Iho  begin- 
ning of  Iho  most  important  Russinn  journal  on 
welding.  II  is  still  being  published,  and  received 
here,  under  the  original  title  “Autogenous  Weld- 
ing” r A nlof/ennor  l)rla).  hut  the  name  must  not 
Ih‘  taken  literally,  as  all  of  the  welding  processes 
receive  attention.  In  the  same  year,  the  llrst  issue 
of  the  Russian  “Foundry”  (l.itcinor  brio/ 
appeared.  This  was  an  interesting  experiment 
each  of  the  articles  could  lie  easily  detached  and 
filed  separately  according  to  a convenient  system, 
and  earh  page  was  fully  indexed  at  the  top.  1C  veil 
the  translations  from  the  foreign  literature  were 
treated  in  this  way.  It  expired  with  Xo.  0 in  1041, 
hut  may  since  have  been  revived. 

In  1931,  the  important  event  in  Russian  metal- 
lurgical literature  was  the  appearance  of  “Steel" 
i Slab  in  the  South  of  Russia  (Kharkov),  under 
the  editorship  of  the  eminently  aide  I.  I1.  Hardin. 


AH  nf  7W  Hussion  Mrtallurfdral  Journal s Are  \otr  Defunct.  Except  Possibly  "Metal  Industry  llcraltT' 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001  -4 


Approved  Fdt^Release  2003/12/04  : CIA-RDP81 


W.-fM/WW  Innrnah  Currently  I'nhlixh.il  in  ihv  Smirl  I ninn.  Onh  " Inl^nun,  II  Unr/.inr  l,»,b 

Instruments"  nn,l  "Mnrhinr  linil.lin fi  HmzM"  nrr  ,'ill  ,<,mr,ublr.  II  Inn  nil/  rirv  


member  of  Ilic  Academy.  This  journal.  Ih.'  Iirth 
i>l  (lie  scries  devoleil  to  ferrous  melallurny.  con- 
tained :iii  enormous  amount  of  information.  Kuril 
issue  earrieil  from  two  to  four  articles  on  each  ol 
the  following  sulijeets  blast  furnace,  steel  pro- 
duction. rolling,  metallography,  ami  heat  treatment 
There  were  also  papers  on  power  economy  anil 
several  detailed  abstracts  of  important  forciuu 
papers.  Without  any  advance  warning,  lid'  line 
journal  ceased  publication  in  December  19 HI.  but 
in  January  till  I,  a new  one  of  the  sapie  name  made 
its  appearance,  this  lime  from  Moscow  and  gilder 
a relatively  unknown  editor  Its  nonane  was  no 
less  extensive  than  that  of  the  old  'Steel  . how- 
ever,  three  other  worthy  journals  m the  leprous 

Held  had  been  sacrificed, 

l.et  us  Ko  back  to  tbit-  In  that  year,  the 
journal  "Hare  Metals"  Hr./kir  M‘  l"Hu  ' made  its 
appearance;  its  columns  were  devoted  to  uicta  s 
sueli  as  be rv  Ilium,  zirconium,  e.dumluuui.  tantalum, 
tungsten  and  uranium,  and  a number  ol  ol  in 
metals  which  in  this  country  would  imt  be  con- 
sidered rare  for  example,  molybdenum,  tin.  mei- 
cury  and  tithiiim  Itetraetorv  carbides  a so 

received  tu m'li  attention  in  It.ue  M't.il'  * 
appeared  with  Hie  tils!  issue  ol  1 "" 

journal.  "I.iaht  Metals"  tie 

almiiinum  and  nmuliesm in  also  expired  m 


V third  nonferroiis  journal,  called  "Colored 
Metals"  ■ Twlnur  .We(u//|;  ■ has  been  enjoying  a 
longer  life.  When,  in  1**11.  it  merged  with  "(.old 
Industry"  • X»M<iyn  l,riwiyxhli  nn«.il  <.  it  anpiired 
the  name  "Colored  Metallurgy"  Txrrln.iy,,  M>t»l 
htrijiun  ' . however,  it  has  since  resumed  ds  ohl 
name  and  appears  six  limes  a year.  The  Hussein 
journal  with  I'reneh  title,  tmm/ev  dr  llnstitntr  <l< 
{‘lullin'  > t dev  .In (rev  Miliiu. r /'/TrzVzzi.  which  m 
] lllll'i  ellallKed  it'  name  to  "1  ninth  x ’I"  Sr.  luir  ,1, 
I’lnlinr.  etc",  recalls  the  fact  that  Itiissin  has 
always  had  a most  important  share  in  the  worlds 
production  ol  platinum  and  that  the  lu  st  bona  tide 
pl.diuiim  coins  were  struck  in  that  mimtiv  but 
not  for  Ion*  the  dollar  value  of  a 3-r uhlc  piece. 
su.;hl  when  struck,  would  now  lie  about 

Several  Itussiail  journals  tiave  earned  ai  tides 
Ml  Won-H.issian  lali*ua*es  at  various  limes,  and 
the  (orei*n  lall*ua*e  translations  ..I  the  tables  ol 
contents  have  always  been  all  indication  as  I. 
which  wav  the  political  wind  was  blow  in*  Just 
l.cf.ue  the  last  war.  they  vveie  ill  l.ujisl,  and 
I'reneh  bet-re  llial.  olteii  m tinman.  dmiim  th. 
Soviet  Irielldship  with  llitlei.  Ihev  wen-  consist 
CM, lx  Ml  liermull  l"i  a slmrl  while  alle,  the  w.u 
mi  ifai  dish,  when  the  I'reneh  cnlelcd  an  allium  i 
willii  the  Soviets  in  about  I'dl'h  also  I mi.  I,  am 
/ .inllllllnl  o/i  /•  d'jX 

I'lMI:  1‘ntir  >’  >'  * 
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RummImi  .MrtnllurjflrAl  4ournnl« 


ENGELHARD 

meets  every 

THERMOCOUPLE 

NEED! 

Noble  Metal 
T hermoelements 
and  Thimbles 

(il.inmim  vs.  platinum-rhodium 
repaired  at  substantial  savings, 
with  credit  for  reclaimed  metal. 

Base  Metal 
Thermoelements 

chronic!  vs.  aiunid  iron  vs. 
constantan  copper  vs. 
constantan 

Standard 

Insulators 

All  types  and  sizes 

Primary  and 
Secondary 
Protection 
Tubes 

Terminal  Heads 
and  Lead  W ire,  etc ; 

At  Engelhard,  you  will  find  a com- 
plete line  of  thermocouples  and  ac- 
cessories to  meet  all  requirements. 
The  individual  parts  of  Engelhard 
thermocouples  are  selected  and  as- 
sembled for  your  specific  conditions 
of  atmosphere  and  temperature.  You 
can  rely  on  Engelhard’s  more  than  -40 
years  of  research  and  instrument- 
building experience  to  solve  your 
temperature  measurement  problems. 
Write  for  complete  information  today. 

OMRIES  ENCiUURD,  MC. 

PASSAIC  AVI.,  (AST  NSW  ASK,  N.  J. 


• .S/iirf.i  >■/!  />.  33/  ' 

most  r.ii  iillv,  viiii-i-  the  Soviets  have 
lost  .ill  their  "friends"  among  the 
Western  |Mi^etv.  the  tables  of  eon- 
(rills  have  hi . n nisi  plain  Hiissi.m 

In  1 It.'tJ.  a vivtli  joiirnlil  devoted 
lo  ferrous  inirlallurgy  was  started. 
“I 'nils  Metallurgy " i t'rahkaiiii  Mrt- 
ullurniu" '.  Its  articles  were  of  a 
practical  slant,  often  verti  interest- 
ing. Host  of  them.  tyf  com  ve. 
lellccted  the  s|n -rifle  needs  of  the 
I rals  district.  This  journal  ills 
aplicarcd  in  lh  ccnihcr  IS4II. 

From  today's  (mint  of  vie*. 
I he  most  important  journal  which 
made  its  appearance  in  the  rarlv 
1930'*  is  "Factory  Laboratory" 

( Ziii’i.i/jAi/j/ij  l.aburalurlgg >.  Al- 
though the  name  docs  not  Indicate 
it.  this  is  a predominantly  metallur- 
gical journal,  it  rosrrs  the  Helds  of 
analytical  chemistry.  |>hy steal  and 
mechanical  testing  id  metals,  as  well 
as  chemical  and  metallurgical  iab- 
nralory  aiqiaratus.  Fortunately,  this 
journal  has  survived  the  various 
iHirgrs,  although  it  ditrontlaurd 
IHlhlication  bet w is-n  July  IMt  ami 
llcccmbcr  lail.  The  rnntrnt  of 
"Factory  ladmralor>~  la  prasikal 
and.  with  five  possitilr  rxrrptiow  uf 
the  |ia|NTs  on  homr-made  lahoralory 
apparatus,  holds  nauidmfilr  inter* 
csl  outside  Ituvsia  today,  la  I K*, 
however,  only  nfrw  exchange  copies 
seem  to  have  come  through 

In  1133.  a seventh  jnurul  fur 
ferrous  metallurgy  appeared  In  Hua- 
eow , Quality  Sled"  1 IwiVa/tYf!- 
imua  Slat',  it  was  allrarlivrly 
made-up.  and  rarrlrd  Interesting, 
practical,  original  articles  that  sir  re 
relatively  short  and  uftra  written 


from  fresh,  if  controversial.  vicw- 
[minis,  ill  . dim;  exclusively  with  alloy 
steels  and  fi  rro-allov  s.  IVr-., malls 
! liked  it  In-si  liec.insc  most  of  (to- 
paper*  wire  so  brief  and  h.  the 
lH'inl.  When  this  line  journal  was 
in  its  sixth  year,  the  by  now  well- 
known  ax  fell  and  we  have  the 
tragicomic  picture  of  a journal 
whose  editors  were  so  utterly  un- 
aware of  their  imitending  fate  that 
in  the  very  last  issue,  on  the  very 
last  page,  they  printed  a .set  of  in- 
structions on  bow  to  prepare  papers 
intended  for  publication  in  their 
journal! 

•So  much  for  the  strictly  metal 
lurgieal  journals.  There  are  many 
others  that  carry  research  pu[K-rs  on 
metallurgy  , chiefly  the  physical  and 
rlu-mical  publications  of  the  Acad- 
emy that  are  shown  in  the  il lustra 
lion  below.  Specialized  |H-rioilicals 
in  other  branches  of  technology  also 
|«rint  articles  of  interest  to  metal- 
lurgists. For  instance  the  field  of 
rrfractorics  is  ably  covered  by  “Ile- 
fraclorics"  tOuneiipurg),  which  was 
started  in  Moscow  in  1933,  The 
rnnlenl  of  Ihis  journal  is  theoretical 
as  well  as  practical  and.  as  a rule, 
on  a creditable  level.  Each  issue 
contains  a few  papers  on  combus- 
tion engineering,  but  that  subject 
has  lately  been  taken  over  by 
the  journal  "Oxygen"  (Kitiorud). 
Started  in  Moscow-  as  a bimonthly, 
while  I lie  war  was  still  on.  in  UMI. 
it  rovers  all  phases  of  the  use  ami 
transportation  of  oxygen  and,  in 
particular,  il  contains  research  data 
on  the  use  of  oxygen  in  both  the  steel 
ami  nonferrous  metals  industries. 
(('.untinned  on  p.  370 1 


Of  nr  .livAav  of  Vyeacn  of  the  I .S.Jj.g,  (A xurionally  (‘.untuit 
J"  h ^AaflwnPN*  Tko  taka  translated  are.-  (left)  Journal  of  Appiia 

(kom,Ury  aa 4 Journal  of  TuAuiad  flrstc*  (miter)  tkr.e  asm,,,  of  ike  Bulletin  of  tk 
dcadm.v  of  .Vieaee*  y 1 S.S.K.  M, tmul  Arm  (oi  gp).  IWAaiod  an 

< Aarairti/Vwace.  (ngkr)  Journal  of  Myriad  Oumiury,  and  Hvporu  of  ike  I,  a Jem*  ■ 
V«wm  of  tk.  ( ..VS.lt.  Ike  Journal  of  txporiuemul  nod  TkouretUul  Pkytie,  and  tk 
“ ****  *****  **  »*  nruUuUe  for  pkatogropkmj 

f law  v tk*  jour waft  Am  nsacaA,  "wwxakwrvked"  Uu, urr  tke  too  mol  duum 
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Horn.  Vent 


VENTILATED 
ALUMINUM  AWNINGS 

Bladized 


Modern,  colorful  KoolVent  Awnings  are  designed  for 
all-weather  service  in  atl  seasons.  That  means  these  permanent,  ventilated 
aluminum  awnings  must  withstand  the  ravages  of  all  elements  and  all 
foreign  substances  - sun,  rain,  snow,  sleet,  smoke,  industrial  fumes,  dust, 
dirt,  salt  air,  soapy  water  so  destructive  to  paint  life. 

To  provide  the  necessary  paint-bonding  and  protective 
coating  that  meets  the  rigid  service  requirements  of  KoolVent  Awnings, 
the  manufacturers^  of  KoolVents  use  "Alodine"  to  anchor  the  paint 
finish  and  preserve  its  lustrous  beauty. 

* 'Alodin*"?t' 

ALODIZED  ALUMINUM  providgi  anffurlng  flnlih  bauuty 
and  matat  preservation.  This  fact,  called  te  the  atten- 
tion of  your  customers  by  the  attractive  ALOOINI 
seal,  will  give  your  products  an  eatra  selling  point. 
The  ALODINC  seal  Is  available  te  all  qualified  users 
of  ALODINE.  Details  on  request. 


Metal  Awning  Co.  of 
Ckvihmd,  Ckmland  IS,  Ohio 


tKaalVanl  lUtavaai  using  Aiedi 

KoolVent  Motel  Awning  Corp.  of 
Indiana,  Pendleton,  Indiana 


d/er  Aladiitd  aluminum  Inclwdti 
KoolVent  Awnings  limited, 


KaatVaaf  Metal  Awning  Carp, 
al  America,  Tenor  OivUion, 
Dados,  Tanas 

KaatVord  Mafol  Awning  Co  of 
PrmWgh,  Glen  thaw,  Penno 

KoolVent  Metal  Awning  Cerp.  of 
Michigan,  Detroit  4,  Michigan 

Aluminum  Awning  Co.  of  Ari- 
“ Ariiana 


KaatVant  AWminvm  Awning  Co  . 
Meecervitle,  New  ierrey 


KoolVent  Metal  Awning  Corp.  of 
Chicago,  Elmwood  Park  93, 
Illinois 

KoolVent  Aluminum  Awning, 
Div  of  Dwralco  Mfg.  Co  , Inc  , 
Wheeling,  Wert  Virginia 
KoolVent  Awnings  Limited, 
Oshawe,  Ontario 
Eastern  KoolVent  Aluminum 
Awning  Inc.,  Mincola,  long 
Island,  N Y. 

KoolVent  Aluminum  Awning  Co. 
of  Arkansas,  Inc  , little  Rock, 
Arkansas 


Awnings  U 
Montreal,  Quebec 

KoelVent  Metal  Awning  Carp,  of 
N.  (.,  Waltham  34,  Mott. 

KoolVent  Metal  Awning  Co.  of 
P.R.,  Inc.,  MocMurray  A Co  , 
Inc.,  Hoto  Hay,  Puerto  Rica 

KoolVent  of  Californio,  Inc., 
Las  Angolas,  California 

Penn-Ohio  KoolVent  Metal  Awn- 
ing Carp.,  3irard,  Ohio 

Buffalo  KoelVent  Metal  Awnin*j 
Co  , Inc.,  Buffalo  1,  Now  York 


f ^ 

Pionrrrtni  Rrmr.  It  Ppyrlop»Otit  Stpi-n  1914 

AMERICAN  CHEMICAL  PAQfT  COMPANY 

AMBLES,  PA 


Manufacturers  e#  Mstellwi 


I Pharmaceutical  Chemicals 


IKiinmIiiii  •lotirnnln 


i Shirts  />.  Xtf  ■ 

Allhoiigli  I f>u  t-.lil.  iii:il  in  Me  hit 
I’ri'iirrss  fur  June  'laird  llial  sraul 
iiifiirmalixu  i'  avail. itilr  on  llii'sian 
machining  practice.  Ilirrr  is  a Ibis 
sian  journal  devoted  entirely  to 
lit:,,1  ti ■ n i UK  prarlirr  and  theory  and 
it  is  slill  mining  in  strong-  The 
iiiinu'  of  lliis  journal  is  Stanki  i 
Instrument,  usually  translatrd 
"Machine  Tools  ami  Instruments”, 
although  "Machine  Tools  and  Hand 
Tools"  would  probably  In-  inure 
accurate.  In  rarlirr  yrars.  [hr  frvrl 
of  I hi1  contributions  was  nothing  to 
Sd  excited  about,  lull  llicir  quality 
lias  been  visibly  improving  of  laic. 
This  journal  publishes  Ibc  Soviet 
standards  on  band  loots  and  ma- 
cbiiic  tools  after  Ibex  have  received 
ollieinl  saiielion.  Tile  whole  gamut 
of  culling  and  grinding  npcnilinus 
is  covered;  there  are  also  valuable 
papers  on  chip  formal  ion.  surface 
finish  and  methods  of  appraising  il. 
and  related  topics,  taieli  volume 
contains  a small  number  of  papers 
concerning  Hie  metallography  and 
beat  treating  of  loolslrcls,  and  prob 
leins  of  mucllinuhility  are  dealt  with. 
This  journal  pays  close  attention 
lo  new  developments  reported  in 
American  Machinist  and  Mnchiucrii. 

Tile  journals  mentioned  so  far 
have  been  more  or  less  thoroughly 
abstracted  in  this  country.  There 
exists  also  a whole  lloek  of  highly 
specialized  journals  relating  to  met- 
allurgy, modeled  after  the  Herman 
house  organs.  The  following  de- 
serve mention:  ’‘Central  bureau  for 
Ferrous  Metals"  (lilai'chcrmcl  >. 
"Southern  Metallurgy”  t Yut/tancl 
"I'rals  Metallurgy"  <l'rulmel>.  eaeli 
serving  one  of  the  so-, ■idled  trusts. 
There  were  also  special  magazines 
for  the  blast  furnaces  ill  Sverdlovsk, 
the  coke  plants  in  Kharkov,  the 
auxiliary  rolling-mill  machines  in 
Sverdlovsk,  amt  so  on,  Whether  or 
not  these  magazines  have  survived 
the  last  war,  I do  not  know;  how- 
ever, two  years  ago  there  was  pub- 
lished by  the  Statin  KM  Works  a 
“Collection  or  Scientific-Technical 
Papers"  on  ferrous  metallurgy,  and 
a similar  symposium  must  he  cred- 
ited to  the  Ilyich  Works  in  Mariu- 
pol (Southern  Russia).  Lesser  plants 
have  issued  small  mimeographed 
bulletins  with  technical  informa- 
tion. For  example,  the  metallurgical 
works  in  Chusovaya  (I'rals  l>is- 
( C.untinued  on  p.  3721 
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-Standard 


Get  your 

ALLOY  STEEL 

rom  the  same  reliable  source 

ALLOY  STEEL 


as 


HY-TEN 


Although  perhaps  beat  known  fof 
our  special  HY-TEN  Alloy  Steela,  Wheelock,  Lovejoy 
carries  a full  line  of  standard  steela  in  stock’  for  fast, 
dependable  service  from  our  warehouses.  These  stan- 
dard grades  include:  C-1117,  A4615,  E4617,  A462(^ 
A4140,  A4142,  A4145,  A4150,  A4340,  etc. 

There  are  many  advantages  in  using  a single  source 
for  all  your  alloy  steel  needs,  and  Wheelock,  Lovejoy 
offers  these  extra  services  — modern  heat  treating, 
testing  and  cutting,  plus  prompt  delivery  of  blocks, 
rings,  spindles  and  other  forged  shapes  to  your 
exact  specifications. 

Call  in  your  nearest  Wheelock,  Lovejoy  roetallur* 
gical  expert -he  represents  a firm  that  is  backed  by 
over  a century  of  experience  in  the  use  and  applica- 
tion of  fine  steels. 

HL  steels  are  metallurgical ly  constant.  This  guarantees 
uniformity  of  chemistry,  grain  size,  hardenability—thus  eUr 
minuting  costly  changes  in  heat  treating  specifications. 

Writ*  icily  tar  your  FREE  COPY  ml  Am 
Whwlock,  Lore  joy  Data  Book,  indkatiaf  yam 
tit  la  and  company  idvntlftcalioa.  It  contains  com 
pleta  technical  information  on  fra  dan,  appltcn* 
tiona,  physical  properties,  teats,  beat  traatiaf.  ate. 
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IKaasifan  •Journals 


i Sturt*  "ii  tl.il  • 

Irict)  publishes  11k-  "M  I'o  Hull, 
till"  INITO  is  short  for  Socn-U  « >t 
Kugincers  :iml  Technicians  n(  tin 
Chusovsk  Metallurgical  Works).  At 
hast  a quarlt-r  of  tin-  III  issues 
which  nppcarcil  in  lOlfi  anil  11)17 
is  ilcvolcii  In  papers  nil  steel  melt 
inn.  10%  nil  the  blast  furnace.  Jo' 
mi  rolling.  There  are  also  a great 
many  original  research  data  foi 
example,  on  vanadium  slag.  The 
entire  volume  of  papers  ronlains 
1 03  pages  with  15!)  illustrations. 

Production  Flxores — It  is.  of 
course,  well  known  thal  no  llussian 
journal  publishes  gravimetric  or 
volumetric  data  on  production  for 
staled  periods  of  lime.  Kvcn  the 
weekly  or  monthly  publications  of 
individual  works  or  trusts  never 
stale  how  many  Ions  of  pig  iron  or 
steel  were  produced  and  what  the 
yield*  were.  About  all  they  say  is 
that  plant  A has  fallen  short  of.  or 
cxccedrd,  the  production  goal  bs 
so  many  per  cent. 

In  eontrast  to  the  custom  of 
other  countries,  “production”  at 
least  in  the  years  preceding  the 
last  war  was,  for  instance,  thi 
quantity  of  metal  run  out  of  a 
furnace  without  regard  to  its  sound- 
ness or  suitability:  thus,  “produc 
tion"  included  all  the  scrap  and 
rejects.  At  the  rolling  mill,  “pro- 
duction” was  what  went  into  the 
mill  in  the  form  of  ingots  or 
blooms,  and  not  what  came  out  of 
il.  Another  example  will  illustrate 
this  even  better:  An  order  bad 
been  Issued  to  the  tractor  plant  in 
Stalingrad  to  produce  40  tractors 
per  day.  So  day  after  day,  40 
tractors  left  the  sheds;  maybe  one 
of  them  could  move  out  under  its 
own  power;  the  rest  were  pulled 
out  and  then  finished  outside  the 
gates.  Thus  was  the  “production 
goal”  reached! 

At  the  time  when  the  heavy 
industries  were  started,  production 
figures  of  this  kind,  of  course,  gave 
an  entirely  wrong  picture  of  the 
situation.  There  can  be  no  doubt 
that,  in  the  years  1929  to  1933,  the 
production  figures  published  were 
not  attained.  In  the  years  after 
1933  until  about  1937,  however,  the 
llgures  published  were  more  likely 
to  reflect  actuality,  and  after  March 
1937,  the  opposite  procedure  was 
adopted  and  figures  published  were 
(Continued  on  p.  3747 
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c*v*r  tht  rani*  *f  in4*ilrM  r*f*tfm*an  tar  n*w  larnar* 
constrvcttai  and  many  mabilMOM*  at**. 

To  icam  up  with  the  highly  successful  AX  BI.A7.F(  RFTF. 
Johns-Manville  has  developed  these  2 new  refractories 
with  manv  similar  characteristics  hut  designed  for  lower 
temperature  applications.  Like  AX  Rlarccrete  they  too, 
can  he  flipped  into  place  and  troweled  smooth  without 
ramming  or  tamping  ...  or  can  he  gunned. 

/ StoM&Vut  lUZtCKIE  (dS.) 

For  building  and  repairing  old  refractory  linings.  Makes 
brick  work  repair  easier  and  less  costly  than  using  "Plas- 
tics.” For  use  by  boiler  manufacturers  to  replace  fire  clay 
tile  in  wall  construction.  Docs  not  require  prefiring. 

BLAZECtitt  {—') 

A low  conductivity  refractory  concrete  for  use  in  building 
new  linings  and  repairing  old.  Its  light  weight  makes  it 
adaptable  and  economical  for  many  applications. 

/VlHO  d&tOKU  3X  ILAZECKTE  (■— >) 

Unusually  effective  for  heavy  patching,  especially  where 
brickwork  is  spalled  or  deeply  eroded.  Excellent  for  re- 
pairing forge  furnace  linings,  burner  blocks  and  lining 
ladles  in  ferrous  and  non-ferrous  foundries. 

• • • 

III, /.trite  products  harden  after  only  6 hours  of  air  curing  . . . 
can  then  be  fired  or  left  standing  indefinitely.  Come  dry  in 
1011-lb.  bags.  Unmixed  portions  can  he  stored  for  future  use. 
Approximately  1 AO  lb.  per  cu.  ft.  of  each  is  needed 
for  slap-troweling;  155-lb.  per  cu.  ft.  for  gunning. 

Write  Johns-Manville.  Box  290,  N.  Y.  16,  N.  Y. 


Johns-Manville 

BLAZECRETE  REFRACTORIES 

for  patching  and  gunning 


IliiK«ifin  •VournnlN 


f Start*  on  /».  / * 

harm  1 ii ;» it  :i«*l n.ill \ reached. 

Ill  till-  MINI I1HT  t»f  mil.  Illf  < 11*1 

m i:i ii  High  (’tiiiiiiKiinl  n-lt.iMil  .1  ref 
iTi’iiiT  In h in  which  Ihf  e.ip.irilv 
t.f  Hu-  ISiism;im  imhiMrs  \\j\  de 
liiiltil  for  Ihf  different  hranrhfs. 
Illf  if  were  data  nn  Ihf  eup.ieits  **f 
Ihf  furnaces,  (he  plants.  Ihr  number 
of  workers,  ami  so  on.  This  hook 
tiatl  been  compiled  on  Ihf  basis  of 
Mifh  Halil  as  hail  been  published 
previoiish  in  Hie  Russian  1urhiuc.il 
lilerahire.  When  German  experts 
entered  Russia  in  the  wake  of  Ihe 
German  armies  (and  this  inform. 1 
1 i« m follies  from  one  of  those  e\ 
peris!  they  found  llial.  in  aetualilv. 
pnuluclioii  was  ennsiderahh  hinhrr 
than  indicated  in  their  reference 
hook  and  ( li;it  the  potentials  cairn 
laled  on  the  basis  of  their  lists 
were  wrong. 

Another  example  of  the  etemenl 
of  surprise  and  mystery  eoneerns 
wire-drawing  dies.  On  Nov.  UK. 
1!UI.  a German  rommittee  4111  wire 
drawing  was  in  session  and  (ai* 
cording  to  the  minutes)  it  Hovel 
oped  that  Russia  had  placed  an 
order  for  multiple  wiredrawing 
machines  to  he  operated  at  such 
high  speeds  that  the  well-known 
Krupp  Wiilia  dies  used  in  them 
simply  could  not  stand  the  pare. 
The  Russian  purchasing  commis- 
sion, however,  was  not  surprised 
at  all  and  hinted  that  maybe  thc\ 
had  the  right  die  material  and.  at 
any  rate,  they  would  accept  the 
machines.  To  this  day.  no  positive 
information  on  the  new  die  mate- 
rial has  leaked  out.  so  far  as  I am 
aware. 

The  peculiar  reciprocity  of  the 
Soviet  Government  in  the  patent 
situation  may  be  cited  also.  Our 
Patent  Office  library  in  Washington 
has  not  received  full  Russian  pat- 
ent specifications  issued  in  recent 
years;  all  it  has  are  brief  abstracts 
of  these  specifications.  On  Ihe  other 
hand,  anyone  here  may  secure  full 
copies  of  our  own  patent  specifi- 
cations at  a nominal  fee  and  n<> 
questions  asked. 

As  far  as  is  known  to  me.  there 
has  been  no  considerable  expansion 
in  the  Russian  metallurgical  litera- 
ture within  the  past  two  or  three 
years,  such  as  has  taken  place  in 
other  countries  — for  instance,  Ger- 
( Continued  on  /1.  376  > 
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Send  for  this 


YOU  WILL  FIND  IT 
VALUABLE  FOR 
READY  REFERENCE 


This  brochure,  file  catalogue  *i/c 
HVi  x II',  contains  needful  fans 
and  information  on  Hrinell  hard- 
ness, ductility,  compression,  ten- 
sile, transverse  and  hydrostatic 
testing  machines  and  prosing 
rings.  Also  information  on  special 
testing  equipment.  You  may  at 
some  time  want  to  have  quick  in- 
formation on  physical  testing  equip- 
ment and  (his  catalogue  in  your 
files  makes  such  information  avail- 
able to  you  immediately. 


ItMNMlflia  JoarMlf* 
for  Mriallorgy 


t Shirts  i n />.  3$t  • 

in. i in  . I nul.m.l.  Niistralta.  Spain  an»l 
Hi;»/*l.  How rv it,  ihr  tpialilv  ■ »(  the 
p;i|His.  v.Jii<  h ten  vear*  *g«»  ttill 
was  quilt*  s|M.fty,  has  improved. 
Statement*  of  an  author  that  arc 
not  sup|xtrhd  by  factual  data,  attd 
sfinrhoMiitjas  in  experimental 
• lure,  are  m»w  in  fi»r  a reprimand, 
in  Ihr  form  »>f  an  rtlib»r‘*  note. 

The  ar<iuisitton  of  TimMan  jour 
nals  sii  far  as  thrv  are  obtatii.ihb 

lias  been  simplified.  Thrrr  is  only 
mir  rhannrl : The  F«»tlr  l%*ntinrnt 
Hook  Corp..  3R  Wnl  MHh  St.  Site 
S f*rk  19.  svIinM*  most  recent  list  «*f 
.nailable  periodicals  carries  ^ 
items,  including  ntimcross  pr>q»a 
uanila  mediums  I The  Hinder,  ('.ill 
lure  and  l.ife.  Soviet  Sport.  Stiticl 
\rl.  Ijln-r.  rroldriits  of  IVistors. 
The  lYasanl  Woman.  The  Yowna 
lloKIwiik.  rruf.»lilrt.  II  ■!«>  car 
rir,  an  "lm|k>rt«il  Siillrr"  li^in, 
22  journal,  lhat  arr  ‘i<Tmabvrik  d 
and  not  aiailaMr  (or  1MB".  M 
In  rrl.ilr.  "IWliift  l.b>r<lir|-  and 
"Journal  of  Trrhniral  Pliiw."  wrrr 
placed  in  IIm-  nirnahvrilml  ratr 
gory  aleail  Ihr  lima  Mrtai  rrmrru 
wa,  running  Ht  June  nwt  with 
llussian  atnliacl,  (nai  Ikuw  l*u 
journal,. 

Ami  *lul  mill  happen  t(  ma 
try  to  break  through  Ihr  mm  car 
tain  lo  Mt-ure  technical  birr  at  un 
ilircrlly  (loll.  lndltldu.il,*  ll.fr  it 
Illy  story  : About  Ihrrr  year,  a#o- 
Ihr  addle,  ■>!  one  (!umra4r  V. 
mean'll  engineer  d am  laUiloti 
in  Ihr  t ral,  region  a|tfH  arrd  la  the 
l-cllcrs  lo  ihr.  Kdilor  column  ij 
an  .American  weekly.  Cumradr  % 
arrinrtl  rager  fir  foreign i literature 
and  farncc  a mod  canal  dale  to 
exchange  journal,  xitk.  so  I tag 
gcsled  trade  to  him  and  actual  I \ 
received  a po,lcard  rxprrtiiog  hi, 
interest  In  the  proposal  and  prom 
isiiig  to  look  into  I he  |M>s,ibililie, 
of  otitnining  liuek  Issue,  of  rrrtain 
journals  for  me.  Then,  after  a few 
months.  I was  asked,  not  by  Com- 
rade X.  but  by  a Detroit  drill,  would 
I kindly  pay  them  the  sum  of  t37..*>t) 
covering  a book  on  spectrographie 
analysis  plus  five  standard  samples 
to  go  with  it,  su  that  they  could 
forward  the  book  and  samples  to 
Comrade  X.  In  the  meantime,  I had 
received  from  Comrade  X three 
copies  (one  of  them  useless)  of  a 
< Continued  on  p.  S7S) 


MW  Livarneis  • Detroit  4,  Mich. 


Without  obligation  i.nd  m.  your  broebur. 
on  tailing  inilrum.nti.  Alio  tp.cial  fotd.r.  on 
following  lyp.i  (ch.ck  your  Inl.r.tl): 

□ lrln.ll  Hardn.x  □ Ductility 

□ C.mpn.tl.n  □ Tamil. 

□ Trinivm.  □ Hydrostatic 

□ Proving  Ring. 

NAME 

TtTlI 

Attach  ceupan  to  your  lattorhaod 
and  malt 


♦w  laiklird  Irtp  larga  Co. 

Iliklird.  Maoh 
mMOMt  isown  die  life  for 
Krvkfrnf  Drop  Forge  by  eliminating 
■arts.,  dbtorbiag  emrry  cleaning  at 
rod  n I raasL  Huy  I polishing  i-  rut  in  a 
■lauwna  because  it',  done  fu/or.  heat 
treating-  Hydro-Finish  removes  all 
bra  It  real  wale,  holds  tolerances  ami 
harm  airfare  smoother  than  hand 
putkdung.  K.ii  mates  show  llvdro- 
FbahA  will  pay  for  itself  out  i*f  saving 
mi  two  u>  tkrw  ) ws! 

VHIMHR  simplifies  manufarturv 
mad  Maintenance  of  IcmpI**,  ilk**:  and 
nuUk  fortly  hud  work  U reiiucisi 
aad  surface,  an  virtually  free  from 
direct  iooai  grinding  tines,  llydro- 
Flni-h  aantiren  hotter  bonding,  elec- 
troplating, painting  gives  you  Ihr 
ntfoet  pm  want  within  .0001 V 
MB  MU  MMBMAMN  on  how  llydro- 
Finish  can  sava  you  money,  write  tie 
day  for  Bulirtin  1400A  to:  Pamuhoks 
t'uaroiUTloN.  1K00  Fanghorn  Hlvd.. 
Hagerstown.  Maryland. 


Amqbora 

»LABT  CHANS  CHIAMR 
with  the  rifht  igglpaiiHt 
far  ovary  |oh 
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CONTINUOUS  ROTARY  HEAT  TREATING  FURNACES 


l-'nr  clean  hardening,  annealing,  normalizing.  carhuri/ing.  Ni-C.alhing. 
etc.,  nl  many  small  parts. 

The  self-metering  feed  hnpper  arrangement  permits  the  operator  to 
pre-load  a one-hall  hour  charge  ol  stork  sthich  is  then  continuously  and 
uniformly  processed  without  further  attention,  thereby  eliminating  costly 
■nan-houra.  If  desired,  a continuous  feeding  mechanism  may  he  employed 
which  completely  eliminates  the  need  for  an  operator. 


IIiinmImii  JorananlM 
for  Mofallurtfy 

■ Shtrl.x  fit  />.  .1.1 f ' 

j .iini.il  I \y;mlt‘«l,  tn  I sen!  flic 
m.inry  . After  lh.il.  Mleiiee  ili'sreiulrd 
mill  t In  1 1-  "as  it"  answer  In  my 
pie. i\  llml  lliree  badly  snileil  nuiaa 
/im-  copies  were  really  less  Ilian  I 
luiil  cspcclcd  In  stel  fur  *27. all!  I 
ihi  iml  kilns'  if  lo'iiiinile  X is  In 
Illume  prnluilily  lie  is  nut.  because 
fe«tilnliiuis  "ere  just  (hen  isstieil 
ggisvi-mi iiu  reliilimts  lietsveen  litis 
sinus  nml  non-Russians,  uml  pus 
sihls  Comrade  X si i 1 1 lint  svunl  In 
lie  Irmisferreil  fruiii  his  coinfnrtulilc 
pnsl  in  Svenlliiv.sk  In  less  eheerful 
siirnitinilinu*  in  Siberia. 

I shall  emieliltle  Ibis  cniiimcnlarv 
"illi  an  evahialiiin  of  Ihe  position 
of  llnssian  metallurgical  lileralure 
"lien  eomparetl  with  that  of  other 
fount ries.  Thirteen  years  ago.  I»r. 
II.  I'.  Mehl  of  Carnegie  Teelt  made 
;i  eaiTful  survey  of  Ihe  iiuiiiImt  of 
researeh  arlieles  in  Ihe  metallurgical 
fii-lil  "hit'll  hail  appeared  in  prae 
lieally  all  the  seienliflr  literature 
of  the  world  in  Ihe  preceding  fsvu 
years.*  Ill  compiling  the  niiiiiher 
id  arlieles  from  the  various  conn 
tries,  he  fotiml  lhal  the  quantities 
proihit'i'il  had  Ihe  following  relation 
fieniiany  7 

I'nileil  Stales  -I 
Kngland  2 

Russia  2 

France  I 

Japan  I 

lie  ailtleil  that  if  i/im/ifp  of  file 
articles  were  eonsitleretl,  the  t'nited 
Slates  would  he  unlikely  to  improve 
its  |>osilitin. 

If  someone  were  uskctl  lo  repeal 
litis  iKTformaneo  for  lotlay's  metal- 
lurgical lileralure.  he  might  arrive 
ul  the  following  numbers: 

Ignited  Slates  7 
Fnglanil  2 

(iermany  3 

Russia  ? 

Any  sueh  comparisons  are  apt  to 
be  challenged  ami  I will  gladly  bow 
to  challenges  based  on  actual  count 
There  is  no  doubt,  however,  that  in 
the  1937  evaluation,  Russia  would 
have  received  a belter  ralinii  if  the 
Russian  journals  had  been  more 
fully  and  adequately  abstracted  at 
Hint  time.  Today,  we  simply  do  nol 
know.  Tile  iron  curtain  is  drawn 
too  light.  0 

♦National  Resources  Committee, 
1937,  paper  on  Technical  Trends  and 
National  Policy,  p.  364. 
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® III'  [III  IH'll-  Oil  Mil'll  ;l  |lll  Ill'll  dll'  ^;l|i  imild  hr 

di.  hit  with  luiiiih  mill  supporting  pressure  plate 
Ini  hum  jug  IM IU-i- i n.  Iliii-U  steel.  This  gup  emi  lie 
increased  In  in  it  I In-  gage  is  jnrrt'.iseil  In 
•MI-iN  in  The  gap  'nil  he  i;  in.  with  IMrj.Viii 
:i  1 ii in i mi m . mill  \ in.  with  fl.n.Ttl-i  11 . :itiiiniiuiill. 

Ill  I'lilieliisjuii  it  Mins  he  said  Mint  results  su 
f.ir  have  lieen  most  sal  isf;, dory.  Representative 
I'm  Is  Mint  w < in |<|  reiftiire  nt  least  hi  min.  hriich 
svoi'h  rail  now  he  nimle  without  any  attention  hy 
'he  "lap  tap"  ilepnrl limit.  The  largest  hlalik  we 
have  loniied  so  far  is  ahonl  'J.X  \ :tl  in.,  hut  the 


• illly  liinilalioll  in  this  respect  is  (lie  si/e  of  the 
e(|iiipriienl  avnilnlile.  Another  possihilily,  ns  yet  nut 
well  rsplnret).  is  the  forming  mill  siiiiiillaneniis 
shearing  ill  any  ilireelion.  .So  iniieh  interest  has 
heen  shown  in  the  process  hy  engineers  tliroiigli- 
r HI  t the  metallurgical  illillislries  generally.  that 
IIyilro]iress.  Iiie..  lias  heen  lieenseil  to  ninmifneture 
Hie  ei|iii|mieiit  for  Keneral  use  in  hydraulic  jiresses 
We  are  inelined  lo  believe  that  liieelmnienl  presses 
might  also  he  used,  if  the  press  is  powerful  enough 
nml  if  the  jaw  opening  is  .siiflieienlly  wide  to 
mount  an  auxiliary  Mnrfonn  unit.  A 


I 

The  Organization  of  Iron 


and  Steel  Research  in  Russia 


/Vie  following  statements  on  organization  of 
ferrous  metallurgical  research  in  the  l.S.S.R. 
ure  quoted  from  on  urlielr  h\  G.  Delimit  in 
Kevin*  ile  Melallurgie  for  tpril  1919.  t his 
extract  is  followed  hy  editorial  remarks  concern- 
inft  the  publication  of  Russian  metallurgical 
papers.  Reginningon  p.  7911  are  printed  extended 
abstracts  of  fin-  retail  articles  from  Russian 
technical  journals.  Of  particular  interest  is  the 
description  of  a magnetic  method  of  determining 
the  hardenability  of  site!  (p.  1116),  a method 
which,  properly  calibrated , would  seem  to  hare 
saeral  advantages  over  the  widely  used  end 
quench  lest.  Aho  abstracted  are  papers  on 
multiple-arc  adding  of  thin  sheet  metal  (p.  808), 
effea  of  grain  siic  on  the  high-temperature 
strength  of  austenitic  alloys  (p.  7 98),  tests  for 
forgeability  (p.  838),  and  effect  of  alloying 
dements  on  the  hardness  of  ferrite  [p.  802). 


QKTOKK  ISUt  scientific  metallurgiml  research 
was  carried  on  in  the  laboratories  of  advanced 
technical  schools,  the  universities,  large  factories 
and  large  arsenals.  Metallurgy  was  taught  in  the 
School  of  Mines  of  St.  Petersburg,  founded  in  177.1. 
The  Polytechnic.  Sellout  of  St.  Petersburg  had  a 
program  analogous  to  the  French  Polytechnic 
School.  At  the  School  for  Ronds  and  Bridges, 
founded  in  1810,  there  was  a renter  for  testing 
materials.  A large  central  testing  laboratory  was 
also  slnrted  before  1014,  and  one  of  its  branches 
was  directed  hy  the  melallographic  scholar,  N. 
Hclaiew.  Other  institutions  such  as  the  Upper 

Mmn",no.sCh"01,  0t  which  Dimitri  Tchemoff 
( 1830-1,121)  was  a product,  and  the  Polytechnic 

institute  of  Lcsnoye  should  not  be  forgotten. 
Scientific  research  in  general  and  metaliographic 
science  in  particular  were  in  full  swing  by  1914. 

A";r  «»  "ar  of  1914-18  and  the  civil  war  that 
o owe  , t le  Soviet  government  reorganized  teach- 
mg  and  research  and  founded  a considerable  nun,. 

In  r.  » nnCed  technical  and  researeh 

institutes  all  over  the  U.S.S.R,  At  the  present  time 

triC.nTber.  °r  lhCSC  insli,u,ions  and  targe  indus- 

ins  ante"'  r ,S  m0rC  th:"'  one  thousand.  The 
mst, lutes  can  be  separated  into  four  groups:  the 


Metal  Progress;  Page  772 


Approved  For  Release  2003/12/04  : CIA-RDP80-00926A0031 00040001 -4 


Approved  For«*1ease  2003/12/04  : CIA-RDP8O-OO92&40O31 00040001  -4 


Academy  of  Sciences,  advanced  schools,  inslilulcs 
of  (properly  speaking)  resenreh,  and  lalioralorics 
of  indnslri.nl  research. 

I he  Academy  of  Science  boasts  institutes 
which  arc  among  the  best  equipped  in  the  world, 
notably  an  Iron  Inslilule.  in  Mosrow,  with  a 
branch  in  the  Urals.  Ils  budget  is  directly 
approved  by  the  Council  of  Ministers  and  ils  presi- 
dent is  one  of  the  Council  of  Ministers  of  the 
U.S.S.H.  The  Government  entrusts  the  Academy 
of  Sciences  with  basic  work  most  important  to  Hie 
national  interest,  and  the  Academy  controls  in 
principle  all  research  undertaken  in  the  U.S.S.H. 

The  Soviet  universities  generally  do  not  con- 
cern themselves  much  with  iron;  however,  some 
ten  of  tile  advanced  technical  schools  include  fer- 
rous metallurgical  instruction  and  research.  These 
researches  are  financed  by  the  ministry  supporting 
the  school  or  by  an  industrial  group,  but  the  gen- 
eral program  must  lie  submitted  to  the  approval 
of  the  Ministry  of  Kduralion  which  controls  all 
schools,  even  those  depending  on  other  ministries. 

ICaeli  ministry  has  its  own  inslilulcs  of 
research.  The  Iron'  Ministry  has  eight  institutes. 
The  main  one  is  in  Moscow;  other  well-equipped 
ones  are  at  Sverdlosk  in  the  Urals,  al  Slnlinsk 
in  western  Siberia,  and  at  Dnepropetrovsk. 
Hcsearehers  are  allowed  to  use  the  results  of  their 
work  lo  obtain  university  degrees.  A thesis  for 
the  degree  of  “candidate"  requires  altoiit  two  years 
of  experimental  work:  a thesis  for  the  doctorale  of 
science  alaml  five  years.  Along  with  a university 
degree,  particularly  that  of  doctor  of  science,  goes 
an  appreciable  increase  in  salary  and  other  mate- 
rial advantages. 

Most  of  Ihe  work  undertaken  is  due  Ilk  the 
initial ive  of  flic  researchers,  hill  in  order  to  receive 
the  necessary  financial  support  they  must  furnish 
a detailed  plan,  state  precisely  Ihe  goal  to  lie 
attained  and  promise  completion  of  their  project 
in  a rather  stiorl  time.  When  laboratory  work  is 
lo  hi1  extended  to  industry,  tile  researcher  is  iisii 
ally  given  supervision  and  even  the  execution  ul 
factory  lexis,  or  experiments  in  the  semi-industrial 
pilot  plants  attached  to  the  inslilulcs.  ft 

Soviet  Mctillurgicil  Publication* 

ARKCKNT  Itussiaii  textbook  ■ "Mclallovedc nic". 

hv  A.  A.  Hochvnri  contains  an  appendix  eval- 
uating the  metallurgical  publications  of  various 
countries.  The  four  principal  Itussiaii  journals 
arc  given  there  as:  Slot  Steel1.  I srclmr  Mclalltl 
■Xoiifenous  Mclals1.  Izrcsluja  Scklorn  liziktk- 
liiniiclicskoi'u  .[wilizu  'Hullclin  ol  the  llranch  "I 
Physico-Chemical  A ualx  sis  ’ . and  /.hunt'll  I c * A /i/o- 


rlimkoi  Fiziki  'Journal  of  Technical  Physusi. 

Ihe  Iasi  ot  these  is  received  and  abstracted 
regularly  in  Ihe  United  Stales. 

Papers  of  melalhirgical  interest  are  by  no 
means  limited  to  the  four  principal  mediums. 
Seventeen  Itussiaii  journals  are  annotated  in  the 
"A.S.M.  Review  of  Metal  Literature",  and  in  11UH 
Ihe  Review  carried  references  to  PJa  Russian  arti- 
etes,  of  which  70',  were  in  Hu*  following  four 
categories : 


A n at). sis  and  Testing  ail'. 

Joining  (chiefly  arc  welding)  la 

Properties  of  Metals  It 

Constitution  of  Altovs  x 


I his  distribution  of  suhjeets  should  not  In- 
regarded  as  typical  of  metallurgical  activity  in  the 
Soviet  l nion.  It  is  more  likely  an  indication  of 
Ihe  type  of  literature  considered  exportable.  Also, 
the  preponderance  of  articles  on  mechanical  and 
chemical  testing  is  due  chielly  to  the  large  uiiiuIht 
of  short  articles  appearing  in  one  journal.  /mW- 
skaya  l.iibarulnriiiit  (Factory  l.ahoralnry >.  Pa|H*rs 
about  foundry  operations,  for  instance,  are  miss- 
ing: and  sea n I information  is  available  on  muchin- 
ing  practice,  although  the  annual  production  of 
machine  tools  in  the  U.S.S.H.  has  Ik-cii  re|M>rted  as 
increasing  from  aa.Onil  units  in  I ll.T.)  |„  1,300,00(1 
planned  for  111, All. 

Ten  of  tile  17  Russian  journals  covered  by  Ihe 
A.S.M.  Review  are  issued  bv  the  Academy  id'  Si 
cnees  of  Hie  U.S.S.H..  which  publishes  a long  list 
of  Hullclin n.  Journals  ami  /fc/ior/.t.  fine  finds  in 
the  Aeademy  publications  a great  variety  of  metal- 
lurgical information  all  the  way  from  electron 
density  of  alloys  to  such  unacademic  subjects  as 
the  heterogeneity  of  steel  ingots  and  the  preheating 
oLfuel  in  a shaft  furnace. 

*^There  is  also  another  type  ot  article  which 
appears  occasionally  under  Hie  standardized  title. 
"The  Priority  of  Russian  Science  With  Respect  to 
Knowledge  Concerning  . . Regardless  ol  the 
accuracy  of  any  particular  claim  to  priority,  the 
Russian  metallurgists  u re  currently  turning  out 
some  important  research.  American  chemists  have 
recognized  the  value  of  Russian  chemical  litera 
lure,  as  indicated  by  the  fait  that  two  Russian 
chemical  journals  are  licing  republished  here  in 
laiglish  and  sold  on  a subscription  basis  for  'Ml 
and  'da  yearly.  A similarly  comprehensive  proj- 
ect for  translating  and  republishing  metallurgical 
papers  may  or  may  not  be  feasible,  but  the  Aincri- 
caiil  metallurgist  should  rod  blind  himself  to  a vast 
ami  varied  amount  of  research  and  development 
being  carried  on  throughout  Uurasia.  Perusal 
Ihe  live  extended  abstracts  beginning  on  p.  itlS  ol 
Ibis  issue  will  give  Ihe  reader  some  indication  of 
the  type  of  research  being  leporled  O 
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I.  R.  S.  I.  D. 

(INSTITUT  OE  RECHERCHES  DE  IA  SIOERURGIE) 

Lorganisation  de  la  Recherche  Siderurgique 
en  France  et  a I Stranger  ° 

par  G DELBART 


La  recherche  dan*  1'mdustne  jiderurgique  a rte  lona- 
teapa  le  (ait  de  savant*  itoles.  simpkment  curieux  de 
dfcouvrir  le*  vdrite*  cachee*  de  la  nature,  ou  d'ingenieur* 
andacieux  decides  a pousser  jusqu'au  bout  la  realisation 
de  lean  idee*. 

Le*  pionmer*  de  la  recherche  partirenl  k l'aventure  en 
terre  inconnue ; ils  po*$rent  de*  jalon*  »ur  le*  route*  qu  il* 
paicoururent.  d'autre*  k*  suivirent  cjui  exploiterent  k» 
rtehati  de  leur*  decouvertr*.  L'individualisme  etait  alor* 
chose  nalurelie,  il  avail  sa  grandeur. 

S'il  etait  possible  dans  le  passe  . a I indmdu  aninK 
par  une  idee- force  ou  un  ideal,  d'agir  **uj  aw  de* 
Myent  prfcaires.  il  lui  devimt  de  plu*  en  plus  difacik 
dan*  k*  temp*  present*  de  progrewer  *eul.  La  plupart 
do  terrains  vierges  *ont  au  moin*  partieflemenl  ckfriche*. 
daas  kur*  parties  k*  plu*  accessible*.  II  faut  parfaire 
te  (kfrvchement  ou  mettre  en  exploitation  de*  tetre*  nou- 
reties : ceci  demande  du  materiel,  des  equipe*  San*  , 
dotttt.  in  grande*  decouverte*  *eronl-elk*  encore!  touvent 
Recompiles  par  des  Homme*  dr  g4nie.  raai*  kur  aa*e  en 
application  e»t  deja  k fait  de  colkctivite*.  Le*  pretive* 
■uitenelki  soul  la,  el  nous  ne  reprendroc*  pa*  kt^dbcu*- 
■oar  philosophic  ue*  sur  la  question  de  savnir  » il  taut 
OS  BOB  organiser  la  recherche. 

L’lmportatue  du  developpement  de  la  ret  Here  hr  dan* 

*or  industnr  paitn  uliere  devrait  normakment  ettr  eti  rela- 
te* atec  1'nnportance  de  cettr  dermere.  \ oici.  pour  le* 
MMn  1938  et  1947.  la  product**!  anmrlk.  en  iml- 


‘*>Csal««.r  w.h-  * U Muw  <*r  !.  CW*.  W »# 
*•»  l*«* 


lions  de  tonnes  d’acier.  des  pnncipaks  natK>n»  mderui 
gique* 


1938 

1947 

Euts-Lms  d’Amenque 

28 

77 

L.RS.S 

18 

19 

Grande-Bri  tagne 

10,3 

12.7 

Alkmagnr 

20 

2-7fl) 

France 

6.2 

3.6 

Belgium 

2.8 

2.9 

lube 

2,3 

1.7 

1 checo»loV4(|Uie 

1 J 

2.2 

Canada 

0.7 

1.9 

Luxembourg 

1.4 

1.7 

Suede 

0.97 

1.2 

Indr* 

0.9 

1.2 

Auftrabr 

1.2 

1.2 

japon  i 

Ltpagne 

6.4 

0.44 

0.9 

0.3  7 

it*  E»  1946. 

s 

Comment  la  recherche  uderurgtqur  e*t-eile  nrgamter 
lan*  ce*  dife/ente*  natron*  > C'est  re  <}oe  now  esMieror.. 
le  montrrr  a la  hnniere  d une  documentation  soil  power 
Wtrmrnt  daw  k*  pay*  vwtn.  *o.l  tiw  mdirrctrment 
d' informal  ion*  venue*  de*  pay*  lomtain*. 

Le*  document*  rawemblrs  vrnt  Aq*ara»rs  en  quable  et 
ca  qwaMr  Je  k.  ai  contrdIA  ou  fait  coterokr  Mir  place 
:fc*qur  ft*.  qitr  la  chore  a ete  powibk  malt  r «'< 
qxtilillt  cneruam  qu'ih  preseatent  de*  lacune*  er  dec 
tsMifiaaace*.  et  men  ex  ewe 

< ; « w T».. . i ‘ ■ *e« 
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ETATS-UNIS 


I ,.i  rn  lirrt  hr  indu*tite!lr  aux  l.tal*-C  m*  ' r«|l lottmitnl 
<1  \r!n|  |wr  rnlir-  |9J{I  rl  1040  (fig  i).  rt  . ,|esrlop 
I < ntrnl  .1  subi  unr  impulsion  s nn'idn able  ,iu  tjui*  d-  It 
ilrmirii  gurnr  mondialr 

Dan*  un  pays  austi  >a»tr.  !,i  lumentiali^n  dr  It 
irthriclir  a I'rchrlon  national  |>rut  paraitre  diffuilr. 
mao  dr  toirtrs  mamrirs.  If  regime  li(>erul  qui  v rrgn« 
rt  I'rxislt-nte  dr  groujv*  industnrh  |Hj|»sanl«  »e | prrlairnt 
Inrn  a la  dct rntrahsatinn.  C'rst  tr  que  I'on  ohsj-ivr  lor- 
qu'nn  examine  U structure  dr*  organpmrs  dr  rnh'ithr* 
Ceux-ci  sent  d’nnginrs  diffrirntr* . it*  d£|»rndrnl  nolam 
inrnl  . 

1 dt  la  piolrrsion  - sidnurgie  rt  industries  inn  a 
nn  jut- , 

2 dr*,  induslnr*  mrlailurgtqur*  apparrntrr»  nit  krl 
niolybdcnr,  vanadium; 

J dr*  umvrrxitei ; 

4 drs  organismes  nationaux. 

V drs  laboratoirrs  do  rrcherches  pmcs. 

II  n’rxistr  pa*,  a proprcmcnt  parlrr.  d'lnstitut  Natio- 
nal dc  Rechcrchrs  Stderurgiqurs. 

I La  profetlion  r*l.  dr  loin,  crllr  qui  entrclirnl 
Ir  nurux  la  rechrrchc  siderurgique.  Cellr-n  est  *urtout 
pratiqure  dans  Irs  laboratoires  drs  socretes  importantr* 
commf  I’Lnitrd  Stairs  Strrl  Corporation,  la  Bethlerm 
Slcrl  Corp.,  la  Republic  Strrl  Corp.,  I Lnion  Carbide, 
rinland  Slcrl,  I’Alleghany  Ludium  Steel... 

Ces  Societrs  qui  mainticnnrnt  normalrmrnl  un  contait 
etroit  a\rc  les  L’mversites,  |>ossedrnt  en  general  un  labo- 
laloirr  dr  conlrolr  dans  cliacunr  dr  leuis  usines  et  un 
laboratoirr  central  plus  s(>eci  a lenient  charge  drs  rechei- 
ches.  Elies  consacrenl  a la  recherche  des  sommes  im;>or- 
tantes  (6g,  I ) , qui  ont  ete  considerablrmeni  augmentrr* 
dcpuis  Ir  debut  de  la  dermrre  guerre  mondiale.  Par 
exemple,  l’L'nited  States  Strrl  Corp.  a un  etal-raajor  d~ 
3.000  ingenicurs  dr  rechctclies;  son  laboratoirr  crntial 
est  a Kearny  (Nrw-Jersey)  : il  est  dirigr  par  Ir  D‘  J.-B. 
Austin,  rt  s'occupe  princiiialrmrnl  dr  recherche*  dr  base. 

Parmi  les  filiales  dr  I L .S.  Steel  Corp.,  la  Carnegie 
Illinois  Steel  Corp.  de  Pittsburg  (vossede  un  laboratoirr 
central  qui  fait  un  peu  de  travail  dr  ba*e,  mais  soccuih- 
surtout  des  problemes  d’etamage  et  de  galvanisation;  la 
National  Tube  C"  etudie  a Pittsburgh  les  problemes  rela- 
tif*  a sa  specialite.  el  I'American  Steel  and  Wire  C 
etudie  a Cleveland  I etiragr  des  fils  et  des  ressorts.  L'U.S. 
Steel  Corp.  a egalrmrnt  fonde,  rn  1947,  a Duluth 
(Minnrsota),  un  laboratoire  tres  inqiortant  |>our  le  traite- 
ment  des  minrrais. 

L Industrie  automobile  et  Jr  constructions  mecaniques 
fait  des  recherches  dans  le  domaine  plus  limite  de  la 
nteUllurgie-physique  : proprietes  drs  metaux  et  traite- 
ments  thrrmiques. 

2 ' Dei  Societet  allieei  a la  Siderurgie, 

commr  rintrrnatmnal  Nickel  C . la  Climax  Molybde- 


v \ \- 


p'AMERIQUL 

num  l . i.i  \ in  idium  t of  \mnu.t.  ^ 

iaboiatoiir*  pui'tunt*  qui  etudeiil  i*  « at  in  • rt  w- 
Jans  la  Hirsute  oil  ceux-ci  sont  a!he*  .10  V.  \C  , t 

1 ' Dan*  lea  Univeraite*,  it 

tair  a lout  naturrllrnirnl  unr  pi  u e tie  i*rrmiri  pij-  ^ 
la  rrrhrri  hr  i|>)>liqLir*-  n rn  rut  pa*  jxiur  ,ri*  — t |y| 
rn  partnuliri  Irs  irtlsrrilir*  mint  **  ml  la  drl^.  ^ 
nalr  pour  lrs*iurllr»  in  organism**  ni.Hsrnl  ,i*. 
j rl  dr*  v/rdit*  ini|v>itanl*  dr  i * I tal 

Ir*  laleTlloiir*  *(>niali*r*  Jr*  l mtu.ilr.  sr* 
' rgalrm*  nl  dr  I Induslnr  dr*  «.,ailial*  sir  mlri.s^  /, 
(onliats.1  loujours  hnillrs  rn  trmp*  -l  rn  . rrdit*.  ^ 
lots  1 1.1  ilr*  p.11  I intrimrdi  AIF*'  I'MK  l lllttfix 

sans  (ajutaux.  tomnu*  I’Amrru  .111  N>sirtv  l,« 
Matrri.ils  (A  S.  I M ) . I Antrris.tu  \\  rldinir  >» 
lorstju  il  » agil  dr  rrrlirrihrs  mtrir*..inl  i insrnikt.^a 
profession 


A/.  A/ tii LZtn  l.j  rtikrrche  technique  S <r. 

r*»/t  rn  Smuc  ct  waj  Etahlnii,  mat  1947 

Lrs  Lniversitrs  trchnologi<|Ur*  niontiriit  un  trad*' 
a sr  specialise!  sort  dans  la  metallurgir  t hinuqur  (i)^^ 
chimie  des  metaux  a 1‘etat  hquidr) . suit  dans  U 
lurgie  physique  (etude  drs  diagrammvs  d'rquilihrr  a I A* 
sobdr  et  des  proprietes  drs  metaux) . 

Le,  L 'ruversrles  les  plus  importanles  du  point  dr  * 
de  la  metallurgie  chinuque  sonf  *ituees  dans  l*Est  Cr 
sont  : 

a)  Le  Massachusetts  Institute  of  I n Imoiog).  a 
ton  (c  est  la  plus  imjK>rtante  dr*  rt  ole*  jiolyteclaWP® 
americaines;  elle  etudie.  notammrnt,  les  problemes  A 
trartement  des  minerals  de  fer  sous  la  direction  du  l**" 
fessrur  Gaudin)  ; 
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fi)  k Carnegie  Institute  of  Technology,  a Pittsburgh; 
c)  la  Purdue  University. 

L'ensagnemcnt  dr  la  metallurgie  physique  est  donne 
plus  sp&ialement  a : 

■ — {'Institute  of  the  Study  of  Metals  (de  I'Universite 
de  Chicago) : 

i Nolrc-Damc  University.; 

— k la  Purdue  University; 

a I'Universite  de  Californie.  a Berkeley; 

et  aussi  au  Carnegie  Institute  of  Technology. 

On  trouve  ^galement  des  laboratoires  de  metallurgie 
dans  les  aulres  Universites,  mais  les  laboratoires  de 
twherches  y sont  moms  important. 

Au  California  Institute  of  Technology,  oil  1’on  forme 
Stirtoui  des  ingenieurs-mecaniciens.  un  cours  sur  la  phy- 
sique des  metaux  est  enseigne. 

Ces  Universites  maintiennent  avec  I’lndustric,  pour  la- 
qutlle  riles  travaillenl  egalemenl,  un  contact  permanent, 
tt  disposenl  souvent  de  credits  imiwrlant*.  Par  exemple. 
I’Universite  de  Michigan  dejiense  |>our  la  recherche  envi- 
ron 20  millions  de  dollars  par  an.  dont  200.000  dol- 
lars pour  la  metallurgie. 

Les  chercheurs  debutants  gagnent,  dans  les  Universites. 
environ  250  dollars  par  mois;  leur  salaire  dans  1 indus- 
try Wrait  de  25  a 50  r!  plus  eleve.  Les  chercheurs 
accompli*  peuvent  atteindre  450  a 500  dollars.  Le  cadre 
drs  professeurs  comprend,  dans  1’ordre  croissant  de  la 
hierarchic,  les  « Assistant  Professors  ».  les  « Associate 
Professors  ».  les  « Full  Professors  »;  ces  drmiers  reqoi- 
venl  un  traitement  de  600  a 700  dollars  maximum,  tan- 
di?  qu'un  chef  dr  service  de  I Industrie  gagne  en  moyenne 
800  a 1.000  dollars  et  parfois  mrme  1.200  a 1.500. 
Mais  le  professeur  ajoule  generalement  a son  traitement 
ofhciel  des  honoraires  de  conseillrr  technique.  La  Ich  dr 
I’otfre  el  de  la  demande  jour  d ailleurs  ferocement  et  il 
eri  frequent  qu'un  tourneur  gagne  plus  qu  un  ingenieur  et 
un  souffleur  de  verre  plus  qu’un  professeur  d universite. 

4*'  Dans  les  organismes  nationaux,  1*  ••  Office  of 
ScsrntifU'  Rcsarch  and  Dt-vrlopnirnt  » finanqait  }>^n- 
duit  la  guerre  des  recherche*  interrssant  surtout  la  de- 
fense Rationale . Crlle*-ci  Aaieut  faitrs  dans  des  labora- 
toires  prices,  dans  les  Universites.  dans  la  division  metal- 
hirgique  du  Bureau  of  Standards  ou  au  Bureau  of  Mines, 
tour  deux  organismr*  d’F.tat. 


Le  Bureau  of  Standards  <-'t-  conuiKtjpn  n°u* 

ftndtqur,  specialise  dans  les  questions  d etaionqage  et  de 
mnures,  mais  possede  fgalement  un  department  de  me- 
tailurgie  |x>ur  les  recherche*  irlalivcs  aux  metaux. 

Le  Bureau  of  Mines  a pour  mission  la  mise  en 
vileur  de*  ictsources  naturrlle*  du  pays.  Son 
Ires  decentralises*  c!  les  contrats  qu  il  passe  avec  Indus 
tie  et  les  Imversites  sunt  dune  abdication  lies  souple. 

Le  Bureau  of  Mines  nr  fait  pa.  de  recberches  sur  ia 
phynqur  des  metaux,  mai*  *’.sj>pliquc  partKufierement  a 
I' etude  de  la  q ansiormati.m  des  minerals  et  mftaux 
pouide  de  nombreuses  station*  ou  1 «»  ***  ”Vfvrr'*!jl 

•iferurgK^ur'.  cn  i>4iiKul*^r  irN**  / A* 

Sak  Uk*  City  de  I U>4  aloosa.  dr  Boulder  Citv. 


College  Park.  Il  possede  egalemenl  des  depart*- men!*  d. 
metallurgie  et  d elcctro-metallurgie , en  paitnuliei . -t> 
travsux  ties  unportnli  sur  la  thermochiaue  nmt  pours*- 
'is  depuis  Jr  nombreuses  annees  a la  station  dc  Beikele* . 
en  Cabfonue. 

L’U.S-  Navy  finance,  de  son  site,  des  irchc-rche* 
intereuant  la  defense  nationale. 

Enin,  la  Commission  de  I'Energte  Atonuque  tail  exe- 
cute! pour  son  compte  des  recherche*  sur  les  metaux  resp- 
tant  aux  temperatures  e levers. 

5"  Aux  Centre*  de  recherche*  industnel*  nationaux 
et  universitaire*  vjennent  s’ajouter  des  Instituts  do 
rocherches  p rives  a but  lucratif  ou  non.  t.e*  tesul- 
latsylej  rechrrches  con  tiers  a ces  Instituts  appartk-nnenl 
generalement  a I’induslriel  qui  a |>osc  le  probleme.  et  ne 
sont  alors  pas  {tub  lies. 

Les  phis  important*  d’entrr  rux.  du  point  ck  *u  ide 
■ urgique,  sont  : 

— le  Battelie  Memorial  Institute; 

— le  Mellon  Institute  of  Indusliia!  Research . 

— I 'Armour  Research  Foundation 

viennent  ensuite  : 

— le  Midwest  Research  Institute. 

— le  Southern  Research  Institute ; 

— le  Southwest  Research  Institute; 

— le  Standford  Research  In.titule  |t  ahfornia  et 
Pacific  North  West). 


Le  Battelie  Memorial  Institute  (C  olon>bu  ■. 
Ohio)  est  une  institution  fonder  en  1929.  par  un  don 
de  Gordon  Battelie.  C'esl  un  laboratoirr  pnve.  travail 
lant  sans  benefice  et  installe  dan*  de  ties  beaux  bail- 
ments avec  un  equipement  achete  et  renouvele  gricr  aux 
revenus  du  doo.  Les  deprnsc.  des  recherche.  lahes  en 
1947  oot  atteint  4.250.000  dollars,  soil  environ  25  *. 

I our  la  metallurgie. 

Plus  de  250  rechrrches  y ctaient  en  cours.  !a  mrmt* 
annee.  dont  60  *?  financees  par  1'industne  rt 40 
i ar  le  Gouvernement.  Le  personnel  r*»  i>a*se  dr  Iwi.  »« 
I"  ianvieT  1947.  a 1.028  au  f decembn-  I '47 ; 

60  r<  sent  de.  technic  ien*.  40  ' • .ippatlirnn  nt  aux 
personnel,  admimstratif  et  auxiliairr 

Le  Mellon  Institute  of  Industrie!  Research  . 

ete  fond*  en  1906.  d'attfe*  un  programme  rtabli  par  lr 
D Robert  Kennedy  Djuncan.  uui  t>etmrttai!  d appoinln 
d,,  „ /fellows  ..  faisant  de*  recherche*  dan*  le*  L nisei 
sites  |W  Industrie!*.  Ju*qu'rn  MU  7.  lastHnt  hi 
partie  Hm  I'Universite  de  Pittsburgh  IVpu.*  for*  .1  e*t 
dirige  pi  un  eial-ma»or  responsible  rnve.s  le  C**n*e.l. 
,i*r  I'mtermediaue  du  r>recteur  I.  Inslrtul  .*M>ere  avr. 

I'Universite  de  Pittsburgh  et  -^'7^"'  ’ 
trr  leur.  examens.  mais  les  - lellov.*  - du  Mell.m  Insl. 
lute  ont  le  statul  de*  trasalileurs  salare* 

Fin  1947  les  dej»»"«  la  1.’u,r  H 

dJTse  men*  a lent  a 2 697  9«2  J-dlat.  It  ,«**mnel 

romorenait  295  - lellov*.  • ef  feu.  * 2WJ  antes  Ln 

(047  80  peojet*  de  rreherebe*.  hnarne.  pat  les  nsdu* 

tnels.  etaKllt  e..  coui».  clem.  6 Je.a.o  l.enl.  an*  et  ,,lu-. 
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A;  ft  ■ • r*  ^ r*‘ 

• s 'A-Mm-** • »w«l'  « *Nr  m 

• «t  n •#/r-  -w 


} J i / ire ^ mnn^irr  A/  .lf«jta*«n  / J rrtA#rc/i 

/ifHijuf  Aon  dffiiri'.»fi.'n  • '•  «■**  ^ • * ■**4 4 f 

/ n*».  mat  1947'. 

1 drpuis  vingt-cinq  ans.  9 drpuis  quinfr  an-  rl  I')  dr 
puis  dix  ans  (fig.  2).  Crt  In-titul  fail  drs  rrcheivlirs  ch 
tliimir  rl  dr  chimirphyuqur  ihjic- 

(.'Armour  Research  Foundation  of  the  Ins- 
titute  of  Technology  a rtf  (unde  a Chicago  en 
1936.  C'csl  unr  Societe  partic  ulirir.  bicn  qu'rlle  dependr 
rn  parlir  du  President  rl  du  Conscil  d’adminislration 
dr  l'lllinois  Institute  of  Technology.  Drpuis  sa  fondation. 
crltr  organisation  vit  rnlirrrmrnl  par  rlle-tartnc,  rnlrrtr 
nanl  son  j-crsonncl  rl  son  equipment. 

F.n  1947,  lr»  rrchrrclir*  suhvmlionners  par  I lndu'lnr 
rl  |r  Gouvrrncment  sr  sonl  montees  a 2 .551.854  dol 
lars.  Sur  105  projrls  dr  recherche*  rn  cours  au  I”  «ep- 
Irmbrr  1947,  39  rlairnt  subvrnlionnrs  par  lr  C.ouvn 
nrmrnl  rt  66  par  ('Industrie. 

(.a  Fondalion  romprrnd  trois  divisions 

1 ' la  division  drs  rechrrchrs; 

2 la  division  drs  mrsurrs  magnrtique- ; 

3 la  division  dcs  rechrrchrs  Internationales. 

Crltr  drrnirrr  division  a rtr  organiser  recemmcnt  |*oui 
fairr  dr?  rechrrchrs  i»our  Irs  gouvrrncment-  rl  lr-  indu- 
trirls  etrangers;  rllr  a son  sirgr  a Mexico  Cilv 

l.a  division  drs  reclierches  romprrnd  drs  depurtcmrni 
dr  Physique,  Chimir  rt  Industries  Chinuqurs,  Metaux. 
Crramiqurs  et  Produits  minrraux.  F.lectricite.  Metaniqur 
appliqurr,  Industries  mccaniqucs. 

Lr  |vrrsonnr|  etail  dr  488  |>rrsonnrs  au  I September 
1947.  dont  322  tavants  rt  techniciens.  Parmi  < ux 
12.5  assurent  la  direction  drs  recherche-  sc irntifi  ine- 
rt techniques.  59  G sont  drs  chrrchrurs.  savant-  »u 
ingenirurs;  Irs  28,5  rrstanl*  sont  drs  assistants  tech 
niqurs  rt  sc  irntifiqurs. 

l.e  Midweat  Research  Institute  a etc  organise 
rn  1945,  a Kansas  City;  il  fonctionnr  commr  unr  in*titu 
tion  dr  rreh-rehr  indrpendanlc,  a but  lucratif.  travaillant 


4 1 1 h?  iiKlu-tlfir  *■ ! r*  * rt  r*rtt ^ 

r r~%4  ihi  Uh**ratvHir  fcir  inhfit  h* 

iwwv^al  d-**  r^«ui c r~%  *t ic*  'y  ■ *, 

A\  r*l  On  v lait  «.i«-  i «*%  !u  ft  fw* * 

min  stirltHi*  ivih"1*''  » *•  ’S 

l _r  ! Southern  Reirarch  Institute.  r. 

m*ft?rh4m  (AUh*niA>  »*n  MM  1 rt  ^*Aras.,  ^ 

*OUMli^9tnv  pt(3ff  * rl  dr*  U I'tilif  . 4i 

1 it’*  inlrir l>  Jf'  u»mni  tfHliUirr  d 

r*rf*mmrnt  jhiMk  Alum  dr* 

Lr«  dej  *nr>  cle  ie>  lirti  Ivrs  •«-  > '01  i-.urr.  ...  m 
a phi-  dr  tntt  IKK)  dollar-.  40  rl'nlr.  rii  . tsn.  -*«  sr, 

brr  1947  dool  t>9  ' i«hji  I Indu-lii'*  1 • <r«  . 

t jouvrrnrmrnt.  14  '■  |*>ur  !.«  bimhirnn  I , ti 

Irur  proprr  c,tm|>tr 

l.  rdrclif  -Vlrvr  a 80  (wisonne-.  vl.Mil  4'1 
il  v .*  un  drpaitrm'iil  il»-  mrlaliuriiir 

Lr  Southwest  Research  Institute  > -*r 

1947.  prr«  dr  .‘'an  Antonio,  par  un  J.>n  d-  Iia 

L n druxirnir  laboialoirr  -ri^  mst.sllr  a I lou-toc  .-ss  * 
|>rtro|r»  On  n v fail  p»»  rnc.nr  dr  nirl  tlluigrr 

Lr  Standford  Research  Institute  > rirur»,*. 

mrnt  rn  coo(>rration  par  lr»  mdu-trirl-  di  la  t aliisns 
rt  dr  la  region  Pacihijur  ,\. 'id-<  W-t  l ^-1  «nr  mm 
nisatnm  sans  benefice  (rite  |hhii  rnli'virmln  lura  • 
tV|»rt  dr  rrchrrchr-  |»*ur  1'indu-tiir  rt  |r 
li  rst  rqui|>r  |»mr  fairr  dr-  rr«hruhr*  -ui  I or iraaaiai 
du  travail,  Irs  marches  rt  aus-i  dr-  irchrrdrrs  trchanal 
d?  Phy-iqur.  Chimir.  Mrtanuiur.  Hiologtr 

Rirn  qu’rntirirmrnt  srii.ur  dr-  l nivrrntrs.  il  nl  » 
|>rndant  rn  liaison  avre  rllrs 

[.'Engineering  Research  Associatioa  I* 
come,  a Minnra|H)li-,  a rtr  fondc  a l.i  fin  c(r  .*  erm 
par  un  grou|>r  dr  savant-  rt  ingrnirui-  our  av  urtt  B 
vaillr  dr  loncrrt  ixrnr  la  Marine  rt  nnt  dmdr  dr  cX» 
nurr  Irurs  rrchrrclrrs  -ou-  formr  d’rntirpn-r  pnver  I 
(-rofitrnt  dr  la  direction,  dr  I'organi-ation  idnunobtf* 
rt  drs  factlltrs  d»‘  la  N nrthv. r -l  .\rionautn  a!  Ca^  I 
ont  aclurllrmrnt  drs  burraux  a \3  a-hinglon  rt  htaa 
roll-,  rt  ont  un  rtfrclif  dr  4)0  mrmbrr.  faisant  »■ 
dr«  rrchrrchr-  appli  Hire-,  -ou-  i nnlr.it-  d<>nt  h waBSS 
s'rlrvr  a plus  dr  3 millions  dr  dnllar-  pai  an 

Commr  on  lr  soil,  il  rxistr  aux  F lat-  l ni»  d 
ri<|ur  unr  (loraison  dr  laboratoirr«  dr  rrcltrrchr-  adrtB 
grqurs  : laboratoirrs  indu-trirls  rt  universitaires. 
dr  rechrrchrs  prices  qui  |>ossrdrnt  parfots  dr-  *'1® 
'gaux  rt  souvrnt  s'livrrirur-  a crux  dr-  institute  nstic^ 
drs  pays  dr  grandeur  m ivrnnr  Minim"  la  Fram'  ^ 
gletrrre  rt  1'Allemagnr  I.--  i Mnlr.it-  passr-  oar  • E*- * 
i'ar  I’lndustrir,  avee  ou  -an-  I 'inters  rnti  *n  dr-  AswfP 
lions  techniques,  assurent  unr  coordination  sa'ntartB 
drs  efforts.  A crt  rgard.  lr  \T  r Mrtallurvv  t 
of  the  National  Acadrmv  of  .Sciences  a >our  p*w<* 
la  gurrrr  un  role  imt>ortant. 
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1.  ORGANISATION  DE  LA  RECHERCHE  $1D£RVRG1QI  E EN  FRANCE  ET  A L'tTKAM.F.R  ill 


11  temble.  d’apres  certains  grands  professeurs  ameri- 
cmjs,  qoe  la  recherche  siderurgique  aux  U.S.A.  sort  trop 
^^je  refs  les  applications  immediates  et  Ton  deplore 


<jue,  roe  roe  dans  let  Universites  ansem  aine*.  les  sornmo 
coasacrees  a la  recherche  pure  sotetri  trap  lublrs  |>ar 
rapport  a celles  accorders  a la  recherche  pratique. 


U.R.S.S. 


La  recherche  scientifique  siderurgique  etait  pratiquee. 
trot  1914.  dans  les  laboratories  des  Ecoles  Superieures 
Techniques,  des  Universites.  des  grandes  usines  et  des 

grinds  anenaux.  . , . , , _ 

L'erweignement  de  la  Metallurgie  etait  donne  a I Ecole 
dn  Mines  de  Saint-Petersbourg.  fonder  en  1773.  L’un 
des  anciens  flives  de  cette  ecole  les  plus  connus  ful  le 
g^n^Tal  P.  Anossoff,  qui,  au  debut  du  XIX'  siecle.  avait 
BBtalle  un  laboratoire  metallographique  dans  les  usines  de 
Zlatooust  (Oural) . dont  il  etait  le  Directeur.  L Ecole 
Polytechnique  de  Saint-Petersbourg  avait  un  programme 
analogue  i l’Ecole  Polytechnique  francaise;  elle  eut  sur 
le  mouvement  scientifique  une  influence  certaine.  A 
1' Ecole  des  Ponts  et  Chaussees.  fonder  en  1810.  existait 
un  centre  d’essai  des  materiaux  qui  fut  dirige  un  certain 
temps  par  le  professcur  Belopolsky.  De  nombreux  savants 
fran^ais  y furent  professeurs,  en  particulirr  Clapeyron, 
Lame,  Rocourt;  un  Franqais.  A.  de  Betancourt,  en  fut 
W premier  directeur  jusqu'en  1 824. 

Un  grand  laboratoire  central  pour  les  essais  de  mate- 
riaux avait  egalement  ete  cree  avant  1914.  sous  les  aus- 
pices du  Ministere  de  la  Guerre.  L u n de  ses  services 
/tail  dirige  par  le  savant  metalloaraphe  Belaiew.  D autres 
institutions  comme  l’Ecolr  Technique  Supeneure.  d ou 
sortirent  D.  K.  Tchcrnoff.  et  l'lnstitut  Polytechnique  de 
Lesooyj  ne  sauraient  etre  oubliees.  La  recherche  scienti- 
iaue  en  g£n#ral  et  la  science  metallographique  en  parti- 
culier. etaient,  vers  1914.  en  plein  «sor  et  entretenaient 
avec  la  science  francaise  une  liaison  etroite.  ^ 

D’une  maniere  generale.  les  Ecoles  d Inaemeurs  prati- 
quaient  la  recherche  anpliquee  a la  metallurgie,  tandi* 
que  l’Academie  Imperiale  des  Sciences  se  preoccupait 

surtout  de  science  pure.  . ,.  ... 

Aores  la  guerre  1914-18  el  la  guerre  ciyile  nut  lui 
succeda.  le  Gouvernement  sovietique  s occupa  de  reorga- 
niser 1’enseignemenl  de  la  recherche  rt  fonda  sur  tout*’ 
1*  surface  de  1’U.R.S.S.  un  nombre  considerable  d eco  r* 
techniques  suoerieures  et  d’instituts  de  reeherches-  .** 
nombre  actuel  de  ces  institutions  et  des  grand*  labora- 
loires  industriels  depasse  aujourd  hui  un  milher. 

Ces  institute  peuvent  se  rrpartir  en  quatre  grou]>e«  . ; 

I"  1* Academic  des  Sciences: 

2"  les  Ecoles  Superieures; 

3"  les  Instituts  de  reeherches  oronrement  cut*. 

4"  les  laboratoire*  de  reeherches  industriels. 

L’Acadfmir  des  Science*  qui  a pris  la  suite 
cienne  Academic  lmi*erialr  a ete  reorganiser  vers 
F-Ue  'xasede  de*  Instituts  qui  sont  narmi  le*  mjf'1*  ea,.n 
''A  du  monde.  et  notamment  un  lnstitut  de  Siderurgie  . 
* Moscou.  avec  filiale  dans  l’Oural.  Son  budget  e*t  direr 
lemrnt  aopiouve  par  lr  Con,eil  de*  Minis! res  el  son  ore 
“dent  fait  partie  du  Conseil  des  Mini«tre*  de  I I ■«' 


Le  Gouvernement  con  fie  a l'Atadrnue  de*  S ien.es  |r» 
travaux  de  base  et  ceux  d’interet  national  k-s  plus  ingxn 
taals,  et  celle-ci  controle  en  principe  le*  reebershe*  entie- 
prises  sur  tout  le  tenritoire  de  I’U.R.S.S. 

L!n  certain  nombre  de  rrpubhque*  sovietique*  i>o**r- 
denl  leur  Academic  des  Sciences  prnprr.  mai»  naturrl- 
lement  de  moindre  importance  que  I'Ai  adenue  dr 

1’Union. 

Les  Universites  sovietique*  *'occui>rnl  geneialemenl 
l>eu  de  siderurgie;  par  contre.  il  exislr  une  dirame 
d'Ecoles  Superieures  Technique*,  avanl  a leur  im»- 
gramme  1’enseignement  rt  la  recherche  siderurgique.  C es 
Tecbercbes  sont  financA-s  par  le  Minister.-  dool  releve 
I’Ecole  ou  par  un  groupe  induslnel.  mai*  le  programme 
general  doit  etre  soumis  a I’approbalion  du  Ministere  de 
l'Education  Nationale  qui  controle  toutr*  lr*  F.cole*. 
me  me  celles  qui  dependent  des  autre*  Ministere* 

Chaque  Ministere  |>ossedr  ses  proprr*  instituts  de 
reeherches.  Le  Ministere  de  la  Siderurgie  en  |>«»*»edr 
buit:  le  principal  rsl  a Moscou:  d'aulrr*  bien  euuipe* 
sont  a Sverdlosk,  dans  I Oural.  a Stalin*k.  en  . iberir 
Occidenlale.  a Dnepropetrovsk.  Lr*  chercheur,  des  Inst, 
tuts  de  reeherches  sont  autorises  a ulil.ser  les  resultal* 
de  leurs  travaux  pour  Toblrntion  dr  grade,  universi 
taires.  Une  thise  ,x>ur  le  grade  de  •;  candidal  - drrn*"£ 
environ  deux  ans  dc  travail  experimental.  une  these  dr 
doctoral  es  sciences,  environ  cinq  an*.  L obtention  d un 
grade  universitaire  et  surtout  celui  de  doctrur  e*  viencr* 
comporte  une  importance  augmentation  de  «ala.re  rt  dr* 
avantagrs  materiel*  appreciable*.  bs- 

La  plunart  des  travaux  entrei.n*  sont  du*  a I initialise 
des  chercbeurs.  mai,  ceux-c.  do, vent.  i>our 
moyens  financier,  necessa.res  fourmr  ™ « 

orAriser  le  but  a atlrindre  rt  mdiquer  un  del*,  d execution 
generalement  asse/  court.  Irs  resultat*  *onl  eontroles  rt 
le  chercheur  doit  pouvoir  expliquer  *e*  travaux  rn  drta.I. 
Son  compte  rendu  final  doit  etre  present*  qu.n/r  ,our, 

avant  (’expiration  du  delai.  , 

Le,  plans  individurl*  son!  d.-cutr*  par  lr  C «r*e  1 de 
l'lnstitut : leur  ensemble  con*t,lue  le  Pr<«r..mme  dr  I In*- 

tiiut  rvdur  l’annee  suivante.  . . 

uSue  les  travaux  de  laboratoire  doivent  avoir  leur 
prolongemrn.  dan*  I’industrie.  le  rl^rcheu.  ert  ^nerjde- 
Lent  charge  dr  la  *urveillanrr  rt  meme  dr  nmition 
de,  experiences  en  u*mr.  ou  dan*  lr*  atrl^rs-pil.Re,  *emi- 

mdustrirl*  proprr*  aux  lnstitut-  Ret  hen  hr*  rn 

le  develoiipemrnl  dr*  ln'h'“’'  Krcher.hr* 

lit  portent  plu*  sur  Pacc  roi*srmrn.  de  la  proAir^g.  rt 
le,  application*  immediate*  qur  *u«  lr*  rrchefthe*  d 

l>a^. 
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GRANDE  BRETAGNE 


La  recherche  tur  le  plan  national 

I recherche  *cicnti6<|ur  rn  Grande  Rtrlagnr  r*l  pa- 
palronnrr  par  Ir  Department  >>l  .V  irntih.  and  Industrial 
Research  (|)SIR)  ciee  |>endant  la  guerre  1914-1918. 
Lr  DMR  de|>end  dr  la  prcsidrncr  du  Consril;  son 
t on>ril  (omprrnd  dcs  sac  ants*  dr*  industiirl*.  drs  reprr- 
sri.lant'  du  Gouscrnrmrnt. 

I -r  D81R  rmbiassr  loutr*  Ir*  bianelir*  dr  la  science 
rl  m a|>pli(  alion*.  II  animr  : 

1 Ir*  reclierches  d'intrrrt  national; 

2 lrs  rrchriclies  dr  base  dan*  Ir*  l msersltrs, 

i Ir*  rrchrrdic*  a|*pliqurrs  dan*  1’industrir. 

I’oui  lrs  rrchrrdies  d'intrrrt  national,  le  DSIR  a sou* 
*a  dim  lion  drj  laboratoires  rt.  rn  particular.  Ir  » Na- 
tional Physical  Laboratory  >•. 

Dan*  lr*  L’niversites.  il  a cree  drs  bourses  d'etudcs  rt 
donnr  drs  subventions.  Lrs  possibility  dr  crs  Umversites 
*ont  gi.indrs,  rnai*  r||r*  drmandrnt  rncorr  a rtrr  drat 
loppee*. 

Du  coir  dr  I’lndustnr.  Ir  DSIR  a fasorisr  la  forma- 
tion d’orgamsme*  cooperatifs  specialises  dont  Ir  financr- 
mrnt  rsl  assure  rn  partir  par  lui-mrmc  rt  rn  partir  par 
I'lndustrir. 

La  recherchr  a|>pliquee  a pns  un  grand  developpc- 
mcnt ; rile  rsl  faitr  parallrlrmrnt  dans  lrs  laboratoires 
univrrsitairrs  rt  Industrie!*. 

L.'industiir  siderurgiqur  r 

anglaise  possedr  dr*  labora- 
loirrs  birn  equipes  rt  r^pu 
lrs;  Irur  imiHirtancr  a dou- 
ble drpui*  1939. 

La  rrcberchr  corporative 
licnt  unr  place  particulierr- 
mcnl  importanle.  Les  drprn- 
trs  qu’ellr  occasionnr  sont 
l*a*sees.  dc|uiis  dix  an*,  dr 
300.000  a I million  dr  li- 
\rrs  par  an. 


lirru 
dr  I 


gie.  a (xhji  but  r**rnlirl  d u**uirt 
lndu*lnr.  dr  conlicitri  J.i  pi 


rcomminpn  * rl  »lati*tH|in  *.  J.  lugri  d. 


Law 

u.  1 1.  m p it 


installation'  nousrllr*  du  i*oint  dr  sin  e. . nr ^ 
sender,  aut  I aide  du  HISR  V >iur  ir.  nocneitcs 
lalioni  *ont  birn  up  to  dale  . V*l  a dor  .(tiVDn  9 
pliquenl  Ir*  t<»nnai*«ancr*  |r>  pin*  ircrmmrai 
dan*  lr*  domainr*  *.  irntihipn  «-t  t.-»  imiqur 

i 

L Iron  and  Steel  Inatitute  itpirvihlr  .4 

u\dntf  t turner  dr  Mimulrr  Ir**  -*%  1»v it«- * Hienl^qvit 

trcluu(|ur*  par  I'rtude  rn  dr  *uiels  -Hi 

lrs  publication*.  Ir*  sours  dr  i>ei  lr.  tionnritirnl  in  ,m 
gres,  Ir*  irlation*  acre  l elianc.  i ( ril.unr*  dr  .« 
sont  faitrs  acre  Ic  concur*  .Ir  l.i  I rdrrati.n  rl  4 

RISK  A. 

Lr  BISRA,  dirigr  par  .Nr  (.  Ii.ulr*  lioodesr,  at  ph 
'lieualement  charge  dr  Irxrcution  dr*  mhrrcW  a| 
dans  srs  laboratoires  pioprrs  Jr  t.ondir*  (HaHrntgU 
Birmingham,  dr  Hlll|>ort,  dr  Nsansr.i,  soil  dan*  bthk 
latoirrs  d L nivrrsitr.  du  National  I’Iis-rjI  Labway 
ou  drs  usinrs,  asrc  lesqurls  Ir  M18RA  passe  dn  « 
tints.  Lr  schema  dr  son  organisation  rst  donor  das  I 
hgurr  3.  Dun  cole  sont  classes  lrs  depurtrnirtts  k 
rrchrrdies  avrt  Irurs  laboraloiir*.  ou  lrurs  huiraau  n 
I autre,  lrs  division*  ou  servnr*  ihargr*  dr 


I ORGANISATION  ui  DIVISIONS  rr  DtFARTEMENTS  ms  RECHERCHKS  DU  B i SR  A.  S 

Confetl  <j  ’ *dmifti»tr*tson 

Direct  fur 


ttnrtf  nU 


U4t«ltora,« 


Phjktqui 


La  recherche 
dan*  la  tiderurgie 

Trois  grand*  organismrs 
dominrnl  I’activitr  tcchni- 
qur  rt  scirnlifiqur  dr  la  «dr- 
rurgie  ; 

la  British  Iron  and  Steel 
Federation; 

— 1‘Iron  and  Steel  Institute- 

— l»  Bri*tish  Iron  and 

Strel  Research  Asso- 
ciation fB.I.S  R.A.) 

La  Federation  ou 
Chambrc  patronale  de  la  Si- 


R*cher<rsea  d'w»<nea 


Oiyiltorift 


1 1 


- .1  - 


— '■»  m »»*%.•( 
-aa»  ad 


c sea  i*tit 


taa-awn  aw 
, t 


F«.  3. 


r.rvot  lit  mctauprcie.  xlvi.  h-  • 
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^ORGANISATION  UK  LA  REritER.  HE  Smf.RlRl.lylE  EX  FKAXI  K El  A L i.TK  V.VGEK 


2-U 


4 de  «*bv re  les  recherches  faites  a l'exterieur.  Parmi  les 
'**  mnii,  signalons  les  suivants  : la  m&allurgie.  la 
e,  la  chimie,  la  mecaniqiip;  parmi  les  services  : la 
ion  de  la  fonte.  la  fabrication  de  I’acier.  la  Irans- 
Fonnatio»  de  I’acier.  la  fonderie  d'acier.  la  technologic, 
h tnftallurgie  physique. 

Naturellement,  les  liaisons  et  Irs  accords  sont  etablis 
•RC  les  organisations  corporatises  voisines.  en  partkulirr 
tfK  !•  Bntish  Coke  Association  et  la  British  Refrac- 
tories Research  Association. 

Comm*  nous  l’avons  vu.  le  B1SRA  |>ossede  plusicurs 
Saboratoires  propres  et  il  envisage  d'en  construire  d'autres. 

Le  plus  important  d’entrr  eux  csl  le  laboratoire  de 
physique  de  Battersea,  dirigee  par  Mr.  W.  Thring. 


Ce  Uboralouc  occupe  we  sotxaatainc  de  leiMHises. 
reparties  dans  des  services  admwustratifs  et  Miriuui  dam 
les  cinq  divisions  de  recherches  suivante^ 

I"  Physique  generate: 

2''  Instruments  de  mesure; 

3"  Chaleur  et  thermodynamiquc . 

4 Mecanique  des  fluides; 

5'  Mathematiques  statistiques. 

_ Ce  laboratoire  a ete  mstalle  de  1946  a 1947  el  4 
deja  produit  un  certain  nornbrc  d eludes  mlrrevsantes  «ui 
les  abdications  industrielles  de  la  t<hyuqur 

Lr  financrmrnt  du  B1SRA  esl  assure,  partie  pat 
I Iron  and  Steel  Federation,  partie  par  I'Etat. 


ALLEMAGNE 


II  semble  que  l'organisation  dc  la  recherche  au  scin 
de  la  profession  et  a l’echellr  nationale  ait  ete  con<;uc  el 
rftlisle  en  Allemagne.  bien  plus  tot  que  dans  1m  autres 
am  d'hnportance  siderurgiqur  a pru  prhs  equivalente. 
D§4.  en  1911.  existait  a Berlin  une  Kaiser  Wilhelm 
GeteDschaft  ziir  Fordcrung  dcr  Wissenschaflen  (K.\X  . 
G)  : celle-ei  vient  de  prendre  le  tilre  de  « Max  Planck 

Gesellschaft  ».  mil 

Cette  Societe.  au  capital  de  It  millions  de  marks-or. 
s'etsit  donner  pour  but  de  creer  des  mstituts  dans  le«]uels 
les  chrrcheurs  seraient  degages  des  charges  de  1 ensei- 
fnement.  Elle  avait  cree.  entre  autrrs.'rn  1912.  un  In*- 
tihrt  dr  Recherches  |>our  la  houille  a Mulhcim.  dans  la 


l\Ullls 

Bleu  avant  cetle  epoque  (I860),  existait  une  pui<- 
sante  association  d'inpenirurs,  de  techniciens  et  de  patrons 
epa,  aores  plusieurs  denominations,  prit  le  litre  de  Ve- 
rt In  Deuttcher  Eitenhiittenleute  (1881).  Cette 
association  suscitait  I'etudc  en  commun  des  problcme* 
techniques  interessant  la  profession.  File  comprenait,  en 
1938.  6.686  membres  et  disi>osail  d'une  biblwtheciue  dr 
68.000  ouvrages.  1-es  etudes  techniques  etaient  dinger* 
par  des  Commissions  sjvecialisees  de  10  * 20  mrmure. 
chacune,  dont  les  principales  etaient  les  suivante*  : 


I"  Minerais: 

2“  Hauls  fournraux;  . 

J“  Aciers  Martin  rt  Thomas,  produit*  rrfraclairrv . 

4“  Laminoir* : 

5"  Materiel  metallurgique : 

6"  Easai*  dr  materiaux. 


Le  president  dr  ce*  Commission*  est  c hoi  si  ^ 

•necialistrs  les  plus  actif*  et  le*  plu*  ajUrs  a presider  aux 
dnrauionr  Pendant  longtemp*.  il  fut  difficile  detairr 
. PUtkiper  le*  membres  aux  conhovrrsrs : mais  les  C om- 
■aosons  prirrnt  une  vie  .plu*  mtrn*e  a la  suite  du  rem- 
pUcemrat  agles  .lutodid.u  te>  (>ai  de  jeunes  ingetueurs 

•Momes. 

Lf  prescient  dt*  ctiAqur  t ommi^u»n  rsl  tick*  |**T  u 


ingrnicur  apppoinlt-  par  le  Verein.  rrmplissant  les  func- 
tions de  secretaire,  d’organisalrur  rt  d'agrnt  de  liaison. 

Le  role  principal  des  Commissions  e*t  de  determiner 
les  sujets  qui  meritrnt  d’rlrr  mis  a l’etudr  rt  de  Irouver 
le  praticien  capable  de  resoudrr  chacun  d’eux. 

Les  Commissions  elablissent  des  plans  de  travail  rt 
repartissent  rventurllrmcnt  le  travail  dana  les  mines. 
Celles-ci  ne  montrerent  pa*  toujour*  la  mnlleure  volonte 
pour  ce  travail  collect! f.  surtout  tant  <|U  il  y rut  des 
dirigeants  autodidartr*.  Par  la  suite,  le  travail  en  com- 
mun devinl  la  regie,  ce  qui  n’rmpevhail  pas  les  usmr* 
d’etudier  pour  leur  prop  re  comptr  des  psublemes  parti- 
culars, et  de  prendre  dr*  brevets  les  etudes  ciqiou- 
lives  furent  plus  lente*  a s’etablir  parmi  les  aciene*  fin-**, 
mais  leur  ralliement  se  reali«a  ce|>eiidanl  |»*u  a peu. 


Le  travail  ayant  ete  rrparti  el  execute,  les  rapports 
ont  adresses  separement  au  secretarial  dr  ia  Commi* 
jon.  rassembles  el  coordonrk*  par  hn.  I -e  rapport  d en- 
emble  esl  presente  au  rours  d'une  reunion  par  h-  sec  re 
aire  de  Commission  et  la  discussion  a lieu  sou*  I impul- 
sion du  president.  Rah"*'*  rt  discussions  sont  get, rule 
nrnt  (Hlblies  Tous  les  deux  moi*  environ  a lieu  un-  r°-u 
lion  pleniere  des  Commission*  d itwenieui * 

Let  ^publications  du  Wrrin  »r>nt  Stuh!  unJ  h.nrtt, 
,ui  reproduit  de  preference  les  memoires  technique*,  et 

'Archk'  fur  du*  ElxnhuUrnUutc.  plus  Kirutlbour  l ettr 

separation  des  publrcali.ms  technique,  et  *<  lentiiqu- * s e*t 
-eWIee  utile  |K«ir  satofairr  les  ingenieurs  el  les  .her 

l*'’1”'  . . 

Le  service  de  doc  umentation  lient  *es  he  he*  au  |oui  le 
[our-  les  tableaux  de  reform  r peuv-rt  ain*i  paraitie  des 
ia  premiere  quin/ame  A-  janvier  (h.iji  I annee  meerdentr 
Parmi  W*  creation*  •ivmalees  com  me  parti*  uheiement 
•Ificaces.  on  ci^r  les  Warmeslelle  rtalnm*  d.  c.a, 
rSle  tbermiqur*  oui  c omorenaient  tr-  i*  bureau*  tKuhf 
^arre.  Haute-Siles.r)  avec  doure  mgemeur,  an  total  qu. 
.Itaienl  d'uune  en  usine  dan*  le  hut  de  leui  f*»e  reah*ei 
let  economies  de  combu*tihle 
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Lf  Kaiaer  Wilhelm  Inatitut 
fiir  Eiacnforachtanc 

Ln  nur^  1917.  le  D Sjjrintjorutn.  presidrnl  du  \r 
inn.  a f B > m <•  it  la  necessity  |>our  ia  metallurgy  allemande 
d'unir  la  recherche  xwnliflque  a la  pratique  [*>ut  lairr  fair 
a la  concurrence  mondiale  d'ai>rr*  guerre  rt,  rn  parti*  u 
her.  rn  mf  daidrr  a IVtude  ex|>rfimentale  k pratique 
drs  travaui  drs  Comlirs  du  \ rmn  A la  suae  dr  crttr 
declaration.  lrs(usmr*  allrmandr*  srngagrrent.  le  19  juin 
1917,  a (ournir  |>endant  dix  an'  Ir*  fond'  necrssairr*  a 
la  conslruclion  rt  au  fotKlionnrmrnl  de*  laboraloirr. 
Sur  Ir  plan  sctenlifique.  ir  nouvrl  m*titut  ful  iffilir  a i.i 
Kaiser  Wilhelm  Grsellschafl 

l,r  profrsicur  Wust  ful  dengm-  p.n  ir  (.louvrrnrmrnl 
toirnnr  direclrur  dr  l'lnslitul.  rn  novrnthir  I9|7  l)« 

1920  a 1921.  on  transform.*  rn  i.ih<*ratoirc>  dr'  ball 
men!*  d'usines.  Lr  profrs*rui  ^ u»l  ful  icmplacr.  rn  dr 
rembrc  1922.  (*ar  »on  adjoint.  Ir  profrssrui  Korbri.  I)r- 
laboraloirr*  drfinihf*  furrnt  omstrmls  rn  19}  5,  »ur  un 
trrrain  dr  ft  Hectares  offerl  par  la  ville  dr  Du'seldoi  f 
L’ensemMc  dr*  construction*  laboiali>iir'.  hallr'  d'u'i 
nagr  rt  dr  laboraloirr*  lourd'.  annexe*.  *ouvrr  rnunm 
4.600  nr.  dont  1.500  |x>ui  Ir  laboraloirr  irntral  rt  la 
bibliotlirqur  rt  5.100  |>our  Ir*  ballr»  La  surfair  ulilr 
drs  laboraloirr*  rsl  dr  5.600  nr  L'effrctif  s’elrvait.  rn 
1936,  a 130  pcrsonnr*:  i!  depassa  150  pai  la  *uitr 

Lr  K.W.I.  rt.nl.  rn  1938,  divi'r  rn  cinq  dri  rarlr 
ments  ; 

I"  Minrrais; 

2 Metallurgy  genera  ir ; 

3"  Mrtallographie : 

4"  Cltimir  rl  cnimir-phy'iqur ; 

5"  Physique. 

lys  departments  dr  metallurgy  grneralr  rl  dr  clnniir 
nr  faisairnl  ciu’un  a I'onginr;  il*  furrnt  separes  par  la 
suilr.  Crttr  division  qui  itaraissail  logique  au  momrnt  Jr 
la  misr  rn  roulr  dr  crl  In*tilul  rsl  aujourd'hui  critiqurc 
par  srs  proprr*  dirige.vnt*.  pr&rxtant  quo  Ir*  sujrls  d’rlu- 


,ir.  ir^iiul  .r.  oji  unr  *ruir  lr\  Mm. 

• • rl  iju.-  tr.  [itnf.lrinr.  a.  tur .. 
tondi*  qur  movrnnant  Ir  i»n*oui' 
d un  nsemr  uboralinre  IV  plu* 

rxiirrimrnlair  drvtrnl  lr  tail  d un* 
hommr  rl  i indiv iduali'mr  r\cr**il  r*l 
progti  * Am*l.  la  misr  au  |x*inl  *lr  !«  orrparj 
frrro-  i.anganfw  a parlu  du  mineral  iu*ar  a 2.)  % | 
l>bo»pporr.  ful  failr  non  par  lr  department  dr* 


• r . .nni-n.  mm  t ^ 
nr  jiruvnu  *4. . ^ 
V t><*itr.  if*  4^ 
rn  plu*.  ia 
r*|UIJ»r  r|  M 

‘ I 
4 


4 


('Ooqqx'rr.  iui  laur  non  par  ir  arpatirmrm  dr* 
mai*  i*|ar  Ir*  division*  melallurgique  rl  .Kinuqur.  la  gM 
lurgir  mil  au  ixunl  la  conduitr  du  b.iui  towa 
(himir  !r  liailrmrnl  pai  Ir*  aLahno-Irrirux  prat 
dr.  1 f^**i'lnnr«  ullriirufmrn!  Ir in'fnr nx*  ra 

' Liaison  du  K.W.I.  el  du  V«r«ia 


Lr.  »uirt'  d rtudr*  du  k I -i>nl  thotn»  pa  q 
dim  lour,  aide  dr  *r*  collalxn  alrui*  **  yntihques . d t aa 
1 trr  rvidrmmrnl  dr*  drmandr-  *-t  dr*ir-  r*pruRr*pe§ 
('arammii'n.  d’ingrnirur*.  Lr*  rrl.ilmn*  Ju  pn*aka4 
\ rrrin  rt  du  dim  lrur  du  K \5  ! . dr.-i*:nr  par  Ir  Gs 
vrmrmrnt.  rtairnt  rlrmtr*.  par  *uilr  *3r  la  baaate  nM 
qui  um**ait  . r*  drux  prr**>nnalilr*.  mai*  n rlatml  paid 
glrmrntrr*.  I.r^  fail*  vairnt  nrnrux  qur  Irs  rhihart 
crjirndanl.  (*rut-rtrr  rst-cr  unr  lacunr  qur  crtlr  baa 
n ail  na*  rlr  prrvur  forniolb  mrnl.  Lr  dirrrtrur  aria 
du  K.W.I.  rsl  Ir  prolrj*rbr  W’rvrr.  il  a rrmpiat  i 
profrs*rur  Knrbrr.  m irt  do  maladir  rn  1944 

l.r  \ rrrin  ftHirnil  la  moilir  dr*  fond*  du  k-WJ 
gracr  aux  \rrsrmrnt*  rffrslur*  par  Ir*  u*inr*  r rUr  <0 
tnhulion  rst  assurer  par  unr  laxr  a la  vrnlr  dr*  ferta* 
acirrs.  librrmrnt  mnsrnlir  par  la  M sIX-  Planck  Gear! 
chaft.  succrssrur  dr  la  Kai.rr  ilhrlm  C*r*4hdlal  U 
nrogrammr  du  K.W.I.  rnglolw  i.>u*  Ir*  inoblmm  aW 
lurgiqur*,  drpui*  la  preparation  du  iiunrrji  na«« 
r**ai*  dr*  produil*  fini* 

l^s  rtudr*  dr  ba*r  v <>nl  unr  large  part  ME  4 
K.W.I  collaborr  uusm  avr*  1'indu'trir  .sir  |r«  profiaa 
Irrhniqurs. 


FRANCE 


l-a  rrchrrche  scirntifiqur  et  technique  dan*  1'induslrir 
nderurgiqur  fran^aisr  rrmonto  drja  loin,  rl  il  suffil  dr 
lappelrr  Irs  noms  d 'Osmond,  Hrroull  Marlin.  Cliarpv 
Lr  Chatrlirr.  L.  Guillrl  ...  rt  crux  d'une  generation  plu* 
jcune  : MM.  Portevin.  Chrvenard.  Chaudron.  Perrin, 
el  bien  d'autres  encore,  pour  etre  convaincu  it  la  fois 
du  dyaamismr  francais  et  de  son  individualisme.  C’es! 
en  effet  souvenl  seuls  el  libre*  de  leur*  initiatives,  avec 
des  moyens  materiels  limites,  qur  ces  savants  ont  reussi 
de  belles  decouvertes.  C'est  aussi  souvent  dans  les  labo- 
raloires  d’usinrs  et  loujours  sous  l'tmpulsion  d'initiatives 
rrivees  que  ces  recberches  furent  entreprises  et  menrr. 
a bien. 

Mais.  tonimr  le  dit  Louis  dr  Broglie  : « Si  les  gran- 
des  decouvertes  sont  le  plus  souvent  I'cruvre  d un  seul. 
le  developpemenl  de  leurs  consequences  el  leurs  applic.i- 

Pt\  ! “.-i  Rtff  Wl  N-  a -64 


lions  exigr  genrralement  la  ttxirdinilion  dr  mMhrt 
rfforts.  » 

La  rechercbr  cnllrclive  drvirnl  augourd  hvu  a»  * 
ressile.  La  Siderurgie  francaisr  I'a  ainsi  cosnpns  < * 
decide  de  creer  un  Institut  de  Rechertbr*  (>our  la  Jn»- 
fession.  Celui-ci.  bien  loin  d’annibiler  la  rechertW  ■■ 
I’encouragera  en  ouvrant  *es  fenetres  joule*  gtandes  •• 
effluves  du  dehors,  en  s'effori,ant  d'evrter  tout 
tisme  et  en  assurant  des  liaisons  inexistantes 

La  recherche  corporative  en  France  comment  1 a 1* 
garuser  tn  1939  sous  I’egide  du  Comite  de*  Forgo. 
preside  par  M.  de  Wendel,  par  la  creation  de  O0 
miaaiona  d’lngenieura. 

Ces  Commissions,  au  nombrr  dr  14.  group**** 
suecialistes  qui  se  reunissaient  sou*  la  presidrnce  «»J" 
d'entre  eux,  choisi  jxiur  sa  competence  partkuKb*  “ 
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L’ORGAX  l NATION  UK  LA  RK(  HF.Ri  HE  SII>*Rl  RulUl  K U IRANIK  FT  A I .*TR ANGER 


paat  peer  bet  de  mettre  a 
| '&ie  la  problema  inte- 
leer  ^r&ialite.  de 
da  echanga  de 
d (a  mm  n commun 
«|AinKB  proprw  i 


-Cake; 

— Hautt  foumeaux 


SCHEMA  XX  L ' ORGANI BATTON  EE  L*IRMD 
ET  EE  SES  LIAISONS 


»•  I 


m 


‘SHllill 


Cn  Commissions  etaient 


Tho- 


Hauti  foumeaux  au- 
mt  que  Thomas; 

— Acienes  Thomas ; 

— Acieria  Martin; 

— Acienes  electriques; 

— Lanunom  de  1'fcist  el  du 

Nord; 

Laminoirs  du  Centre ; 

— Traitements  thermiques 

Centre; 

— Traitements  thermiques 

E*l  et  Nord; 

— Utilisation  des  combus-  

tibia; 

— Produits  plats; 

— M outage  de  I’acier; 

— Produits  refractaires. 

Chacune  de  c«  Commissions  s'etait  reunie  plusieurs 
lots  et  certaines  s’etaient  < revelecs  d'une  vitalite  promet- 
teuse,  lorsque  survinrent  fa  guerre  et  1'occupation  qui  les 
mtrrnt  completement  en  sommeil. 

Ella  lurent  reconstitutes.  sous  l'autonte  de  1 Associa- 
tion Technique,  en  decembre  1945,  sauf  celle  du  moulage 
de  I’acier  que  le  Centre  Technique  de  la  Fonderie,  recem- 
ment  mis  en  place,  avail  deja  retablie.  Le  secretariat 
steal  de  cn  Commissions  esl  assure  par  M.  Georga 
Grenier,  de  la  Chambre  Syndic  ale  de  la  Siderurgie. 

La  sujels  trades  par  ces  Commissions  sont  d ordre 
technique,  mais  la  technique  pose  toujours  incidemment 
da  probietnes  scirntifiques  lorsqu’on  veut  pousser  un  peu 
kan  la  investigations. 

L organisnw  corporalil  capable  d aider  le*  Commis- 
sions d'mgenieurs.  »oit  par  I’etude  au  laboraloire  de* 
problemes  poses  par  ca  Commissions,  sort  pour  I execu- 
tion en  usine  de  recherche*  a 1 eehelle  Industrie  lie. 
a'existait  pas,  mais  le  projet  de  sa  creation  &*it  dan* 
1’air  depuis  1938,  epoque  a laquelle  M.  Lambert -Ribot.^ 
a !' instigation  de  M.  Portevin.  avail  obtenu  du  Cooseil  | 
de  Direction  du  Comite  des  Forges,  le  prmcipe  du  nnsiv 
crmenl  d un  tel  organisme  par  une  taxr  a la  tonne  de 
ionic  ou  d'acirr. 

Vinrent  la  guerre  et  1'occupation...  Let  chose*  en  ro- 
teteai  U jusqu’rn  1943.  Mais  une  pointer  dnomme* 

Fn  avaient  garde  conbance  dans  la  datuiea  de  la 
ranee,  preparaient  I'apret- guerre.  Sous  le  patronage  de 
M.  J.  Aubrun.  la  Commission  d F.tudes  Saeotibqua  rt 
Techniques  (C.E.S.T.),  alors  proidee  par  M.  Tatane 


r n 

Am»C  >•!>«*  tmctm<«ce# 

1 

1 IRSID  1 

! 

jcawipl i 
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Fig.  4. 

et  plus  tard  par  M.  H.  Malcor.  rhargrait  I uigetueur 
Jean  Kist  da  etudes  relatives  a ta  creation  du  Labota- 
toire  de  Rechercha  de  la  Siderurgie.  Celui-ci  eiablit 
avec  ardeur  ic  plan  d’orgamsabon  et  l as  ant-projet  da 
labor atoires.  La  rapports  lurent  approuvet;  tis  drvaieni 
aervir  de  base  de  depart  aux  realisations  matenelia.  Jean 
Hut  rejorgmt.  en  1944,  le*  Korea  Krantarsa  de  I In 
terieur,  et  lut  tue  le  21  aout  dans  un  combat  d amere- 
garde;  en  souvenir  de  son  crime  creatnce  « <k  h* 
tacnfcce.  le  nom  de  Jean  Rm  devait  etre  donor,  le 
19  )um  1948,  au  premier  babment  da  lutui*  labor* 
totres  de  1’lMtitut  de  Reeberchea  de  la  Side- 
rurgie (IRSID).  coestrurt  a Saint  -Germam-en-Laye. 

La  bfure  4 doone  le  schema  de  I oigaouaUun  dr 
l iRSID.  Ceba-ci  depend  de  la  Chambre  Syndic  ale  de 
la  Siderurgie;  il  esl  tealement  cootrole  par  la  Direction 
de  la  Suteurpe  du  Ministere  dr  l'lndustrie  et  du  Com 
merce  et  par  un  cootroleur  d'Elal  du  Secretarial  d I tut 
am  Alaira  Econotwqua  li  poasede  un  t on»eri  d Ad 
ministration  qui  deftmt  sa  pobtsqur  geterale  et  conirole 
ta  geabon  lusanckre. 

La  due  use  on  du  programme  general  de»  let  iieicliec 
eat  assurer  par  un  Cooseil  Scseetsbque  rt  lethwque 
(COST) . preside  par  M.  H.  Makor.  La  »u)etr  d etu 
A*  adootet  aoet  examine*  dan*  da  Commiruom  *p*cta- 
hsee*  doat  la  prmapale  e*t  la  L«™aouM  Ktenunque 
j^ardee  par  M.  Chevenard.  member  de  I I—- 

Le  Dirrcteur.  aide  d un  conaetlle.  toetil.l*!-'.  VI  A 
Portevin.  mrmbre  de  II—.  admomt.e  .„Man.ce. 
coordonne. 

<(,.(  11  vr»-  • - • 
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Les  nan. no  avct 
I Industrie  ^*iiil  n*>r- 
malemcnt  assurecs 

par  1 inlrinirdMiir 

de»  C «mmi’>*ion‘ 

d ingrntruts , irs  ion 
(ait:  avri  l c.  nivn- 
silr,  par  la  V.  ommi*- 
sion  Surnlituprc  qui 
comprrnd  sej>t  pr<>- 
lesseurs  d t mverM 
trs  designrs  par  lr 
Centre  .Matronal  dr 
la  Krchrrtlir  5oen- 
tllique  qui  dr|x  nil  du 
.Mini'terc  dr  I Ldu- 
< atron  Nalionale, 
mats  naluiellriii.il. 
do  relation:  direite' 

Mill!  rfU'M  rtablirs 

a\ri  I Industrie  par 
les  C tret:  Ur:  .V-li I 
ics  cxleiicuis  de 
1 iKMD  el  a vet 
I L niversite  par  irs 
v hels  dc:  Lrrparte- 
liirnts  de  i\ei  tier  - 
tiro. 

Lr»  sell  ties  eXtr- 
neuis  comprennrnt 
dcs  seiviccs  et  sta- 
tion: : 

I Minerals  avec 
slalloli  d cssars  a 
.s.rulnes; 

l Coke  et  ll.rut 

luurneau  avec  bureau  a Longwy ; 

i Acierics. 

Les  services  se  divrsent,  pirui  le 
drpartrments  et  Irois  services  : 

— J Miysique  cl  itatrstiqucs ; 

---  Metallograplur  el  cssars  inei  aniqur. , 

— Clnmie  el  chimir  physique; 

--  Services  generaux  (atelier  d'usmagr  'crvues 

rlrc  tuques,  a(>parrillage)  ; 

Services  adminrstratrls  et  coruptables; 

Documentation  et  biblrothequc. 

Les  bureaux  el  des  laboratoires  provisotres  out  ele 
tnslalles  dans  l'rmmeuble  existant  dans  le  donrainc  de 
Samt-l>ger.  a Saint-Germain-en  Laye,  acquis  par 
riKSID  fan  jurllel  1946  (fag.  5).  Les  laboratoires.  tres 
rxrgus  |>our  le  moment,  pourront  prendre  de  1 extension 
lorsque  Irs  bailments  Jean  Rist  scront  ternunes,  ce  qur 
est  prevu  pour  la  fin  1949.  mars  n'atteindront  leur  plern 
devcloppement  qu’apres  I achcvement  des  laboratoires 
Kientifaques,  prevu  pour  fan  1951. 

Outre  son  activate  propre,  1'IRSID  a etabli  des  Com- 
missions mixlrs  avec  les  industries  vorsines,  les  houilleres, 
la  fonderie,  la  jointure  (revetements  antrrouille) , dans 
lesquelles  sont  discutes  les  problemes  commune 


Les 

sir  • IH->|jl  , 
* * i - tir  ft* 

4%CV  U 

i Jit  iiitrt  tr  ft  ^ 

U>c.dv>m  u 


usDfti  /s-  Jom<ttn<  Je  NRSIfi  u»  lu 

.r  /s  ‘ but  -am  ,1  bl„rdfi.lro  p* .**  i*  >im 


moment,  en  Irois 


est  n-(Wr»rm».  ^ 
la  trgure  n 
, 1(110.111 

I I r lil^ 
jean  Rest  - ^ 

lion,  ateirrr.  * | 
.ion.  de  tr*».Na^ 
Iron,  d usmaye  » 
iroiatorre. 
urev aruque. . .rg 

0 u ill  i une  <mim 
de  planche;  i 
4 6/7  m-\ 

- la-  tab  i m 

initial  d trar 
de  planrkr.  f 
M JIK)  nr.  ,.mm 

1 .ml  une  41  ir  .»*, 
. Inline  ri  la  .bap 
pliy  -iqtie.  une  • 
|>oui  la  r^rnm 
Ces  deux  *.*»  . 
lonjuguent  par  $ 
bloc  irstrai  daft  | 
quel  soot  itiih • 
les  servo  es  adani 
tratils. 

et  de  'liKIltut 

La  iHiusaaitdl 

III  |IM-  dl-iwuafaw  m 

dc  1.000  k\  A.  1.  etfeetd  de  1'IRSlD  s'eleve  *twk 
men!  a /0  personnel.  et  doubleia  rapidement.  tji  afteggf 
que  ses  lalniratoires  lone lionnc nt  a plcin.  des  trass*  | 
recherche*  sont  confars  aux  laboraioirr:  en  actiWe  m 
I Industrie,  Irs  rcoles  superirurrj  d'ingenieuis.  In  Im 
sites.  Parmi  ceux-u.  un  certain  nombre.  qui  se  sont  * 
lout  fait  connaitre  par  des  etudes  de  met.iliuigir  jig 
<jue,  ont  acquis  une  renommee  Iiiondi.de  A part  in  it 
des  de  R.  Prriin.  ta.  Chaudroti,  M.  Malcor  el  L R» 
qur,  on  tiouvr  dans  les  publication.  Iiancaise.  rehws 
ment  J»eu  d'etudes  sur  les  equillbre.  ilumiques.  iV*i4 
une  vole  dans  laquelle  I'IRSID  v devia  de  dmsnff « 
impulsion. 

L IRSID  n organise  pas  les  C ongres  el  les  CanJeWg 
lonime  font  I'lron  and  Steel  Institute  uu  I'iartguwi 
Hierro  y del  Acero,  par  cxenuile;  celtr  liche  renafl 
la  Societe  Franfiiie  de  Metallurgie.  Li  aea* 

de  cette  Societe  avait  ele  jirojetee,  en  mars  1940  D 
suite  d’uoe  mission  qui  avait  pour  but  d orgssae  I 
cooperation  franco-bntanmque,  dans  le  doiname  <f«  * 
cherches  sc lentifiques  et  metallurgiques. 

Cette  mission  *lait  coni|H>see  dr  M.  A P<**^ 
clref  de  la  mission,  et  de  MM.  Chaudron.  Chesead* 
L.  Dupuy.  Nicolau.  Rinard. 


’ucnii'til 


RtVCt  L>t  Vt  T ALLL'KClf 
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l.-iUMJAXIRArinV  1st-  I.A  KFI  IIEm  ME  MOlM'IHHQVr.  EX  FBASi'K  ET  A l.#.T*ANP,m 


J ddee.  laissec  m sommeii  pendant  (’occupation.  (ul 
fcpriw  rri  1944,  au  kndemain  de  U Liberation, 
j A Sociftj  Frantaise  dr  M&allurgw  assure  la  liaison 
\„  savants  ct  ks  ingenieun  metallurgistes,  elk 
entourage  les  rechercbes  de  son  domaine.  organise  ks 
i tjHjrri  et  ks  Conferences,  rt  assure  la  publication  det 
leWo  grace  a la  Recur  de  KUtaliurgx.  fonder  m 
19<)4.  par  Henry  Le  Cbatelier. 

( v .’-miete  rst  admimstree  par  un  Coftseil,  .i.ngee  par 
„n  bureau  clu  par  lui  et  nomroe  pour  un  an.  a I’egrrp- 


tion  du  secretaire  general  et  do  tresonrr  qui  s*snl  tmnime. 

pom  trots  ana. 

Let  presidents  successes  out  ete.  deput*  1944.  MM 
R.  Pern*.  A.  Port*Y»,  A.  Aron,  P.  Chesenard,  I*.  Ni 
colau.  Le  secretaire  general  es*  M.  E.  Dupuy 

Les  liaison.  a vet  ks  Institute  de  Rethercbes  et  r entir. 
lechfliques  des  industries  votsmes.  de}i  etablvrs  par  ure- 
collaboration  rtroile  a propos  de  rechercbes  sui  de*  «i|ci- 
d’mtMt  commun.  soot  assurers.  en  outre,  par  la  l am 
minion  Ptnmmente  des  Certfm  et  /rnffiifs  Jr  Rr.h  r 
chei  Ttthmqati. 


1 

BELGIQUE 


|.a  iirigiqur  ^wsedc  urt  certain  notnbie  de  Sakua 
i.wfs  umvriutdun  i ttw  idivffflfttl  *u\ 

felrmr*  ^niimurv  - ri  * Mom  noUmmciH. 

* SUiadirv  i ,HP*.n  rt  l *.%nd 

I f,  Uic.iat.H.f*  itr  *r*  uunr.  -mt  partow  Urt  *k»r- 

llu...  t ;jr c dan*  U *»dei ui vie  h*i«dr  qur  dsn.  U 

- {ptrt 

N„  5r  plan  n.l,.a,al  Ir.  .rche.cbr*  dr 
v=H  |ijiii,snnfrt  )«.ti  li*  I «***$*  SdtKHUii  or  U rc| 
N«,.,h,!U<  (l  N U M.  rt  .elk.  dr  umve.  WW*"” 
. iLu. , I eernrm  de  L Re«be nk 


.X.k*M*oe  duo.  r/ndusttK  /‘.dfe*.  *!>»«  O R > > I 1 

Les  *d®b*h.  « io->onie  dr  la  mrtallurgK.  ,ml 

j.,,  x.  J | 1948,  k Cmatr*  Notional  de 

n — » — fKti  IdaUllurg^uet  (t'  N R M ) *1**’  * 

kmdW  association  uto.  but  lucialif.  Urgeairtil  dole 

■ °-T.  * I I R S ! A.  I A * N R M r 

.,rt  4 Mn  fe>  «ahn««  u«L»««s»[k.  de  ,«odu.tem 
uamlornsatsod  at  ntobsaPoo  de.  mrtaux  tr.irus  et  nor 

‘TT  fiaaa  ir  l«stbo<»-rr.Kml  du  l N l<  M ’ “ 

IM  pal  ba  cLt»atsa*S*  dr.  v»  .rtr.  memt."-' 
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SCHEMA  DE  L’C^CWNIdAi  lON 
DE  UA 

RECHERCHE  M STALLU RGJQUE  «*  BELGUQUE 


t»  r*  _ 

r.«  7 


lixA1*  au  prorata  dr  la  production  «l  du  nomine  d'ou- 
vners  par  Ip  C onsril  d'Admmistration  rt  qui  nc  pcucrnt 
pas  depassrr  I 2 pour  millp  du  chiffre  d'affaires. 

l-rs  frais  dp  recherches  propremrnt  dlls  sont  assures 


, par  moitip  (»ar  I I K > I A . ! autir  incstje  claw 

charge  du  C.N.R  M 

, Le  schema  de  (organisation  du  t .N  R \|  rm  ^ 

l dan<  U figure  7 

j Le  Conseil  d admini'tratnsn  vomprrnd  lieu,  ^ 

hres,  notnmes  pour  deux  ans.  lous  dues  lews 
Son  President  est  M.  1‘erot.  xm  premier  Mcepi^ 
est  M.  Decoux.  Ln*uitr.  i’organisatissn  te 
deux  branches  paralleled,  correspondanl  aux  nrgia^j 
dustrrelles  des  bassin*  de  Urge  et  du  Haiaaut.  Lap 
udent  assume  en  meme  tem(«  le«  torn ti one  d'adiaafe 
leur-delegue  de  la  Section  de  L -ieyr  et  le  prmnn  p 
president  assure  la  meme  lone  lion  a U Snkn-4 
I iamaul. 

Le  L onute  technique  de  la  Section  de  Laegr  at  p 
side  par  le  prolesseur  Ihysscn.  selui  du  llaiaaatja 
M.  Pi'onl.  La  liaison  rntre  les  deux  sections  ex  «^p 
par  un  C'omite  dr  Coordination  forme  des  deus  fV» 
dents  et  des  Directeurs  rrspectifs  des  secbooi  CLp 
section  possede  un  orgamsme  dr  directum  des 
Crlui  du  Hainaut  est  dmgr  pai  M Mai-mor.  «a 
de  Liege  par  M.  Coheur. 

Bien  que  les  deux  sections  n’.urnl  pas  de  dwm 
reserve  a chacunr  d’elles.  il  faut  noter  que  la  «rsta*4 
I lamaut  s'est  attachrr  surtout  a I'ftude  physico-Jaai 
des  problemes  siderurgiqurs.  et  notamment  aux  pain 
lire*  a la  presencr  des  gar  dans  les  mrtaux.  tuvtoa 
la  section  de  Liege  est  orlrntee  davantagr  sers  la  A 
sique  des  mrtaux. 


ITALIE 


l.  Industrie  sidriuigique  italienne  est  en  grande  partie 
nationalisee,  mais  pratiquement  les  uunes  Cogne,  a Aostr, 
sont  les  scutes  qui  aient  etc  placers  directement  sous  la 
gestion  dr  I'Etat. 

Dans  les  autrrs  hr  me?  siderurgiqurs  im|>ortaiitrs,  I'Llat 
n'a  qu'une  faiblr  participation  directr  et  n'agit  que  par 
l intrrmediaire  de  I'lnsUtut  de  Reconstruction  Industrielle 
(I.R.I.) . controlanl  1'industrir  au  point  de  vue  financier. 
Celui  des  organisms’*  de  l'I.R.1.  charge  de  la  siderur- 
gir  est  le  n rtnaider  sous  controle  duuuel  sont  pla- 
cers les  mines  Ilva,  Terni,  Ansaldo  (actueliement  SIAC 
- Societe  Italienne  des  Acieries  de  Cornigliano).  Dal- 
minr,  Breda.  Ces  usmes  representenl  50  « de  la  pro 
duction  siderurgique  italienne. 

Le  Finsider  a rrcemraent  decide  de  creer  un  Centre 
de  Rrcherches  Siderurgiqurs  dont  la  direction  a ete  con- 
bee  a M.  le  professcur  Scortecci. 

Parmi  les  laboratoires  industriels  les  mieux  outille* 
pour  la  recherche  siderurgique,  citons  I’lnslitut  Scientifi- 
que  dr  la  Societe  Breda,  occupant  cent  dix  employes. 

RtV_t  i>t  WtlALCcftC’t.  VLC  N*  * 


dont  quin/r  docteurs.  et  celui  des  usines  Ansaldt  Ct 
laboratoires  font  deja  des  recherches  sous  contrat.  wHf* 
le  Gouvrrnement.  soil  pour  I'mdustrie.  Lrs  lib  jirtito 
de  recherches  de  Nov  arc,  de  la  Montrcatwi,  soil  to 
im|>ortants.  Bien  qu'ils  ne  soient  pas  specialises  dial 
mctallurgir.  de  nombreuses  etudes  sont  faites  ;>*/  to 
division  de  physique  des  mrtaux. 

' L.  Italic  iwissede  unr  - Auociation  de  Matole 
gie  » tret  vivantr;  son  president  est  le  D'  Dacco.ee 
secretaire  grnrral  le  D Mast. 

L.a  liaison  rntre  t'Universite  rt  1'Industrir  eel  ilto 
Des  prolesseurs  specialises  dans  des  techniques  see 
vices  particulars  inlerrssant  la  siderurgie.  seat  n§* 
charges  de  dinger  des  sections  de  laboratoirei  mdatoa 

Un  des  gros  soucis  des  dingeants  dr  la  siJiiieglV 
lienne  est  la  formation  des  cadres  supeneurs  et  dr  laid 
trise.  On  veut  s’etforcer  de  re  lever  le  niveau  de  ^ 
nieur  pour  le  mettre  a meme  de  faire  de  la  recto* 
et  celui  du  chef  de  fabrication  pour  le  rendre  plot 
tif  aux  progrrs  et  aux  techniques  nouvelles. 
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^ORGANISATION  DE  LA  RECHERCHE  SIWUURCIOUE  EN  FRANCE  ET  A LtTRANGER 


TCHECOSLOVAQU1E 


L'lndustrie  siderurgique  tehee  oslovaque  a etc  natio- 
apres  ia  deuxieme  guerre  mondiaie.  mats  non  eta- 
Me.  Dei  groupes  puissants  d'industrieis  et  de  banquiers 
fcaagrri  ou  mcme  ennemis  avaient  contrihue  au  deve- 
lopment de  I'indujtrie  de  ce  pays.  L'expropriation  des 
gatt  au  profit  de  la  Nation  lea  rendaient  done  pro- 
pri#t/s  Rationales,  mais  leur  gestion  dev  ait  conserver  les 
ptindpes  de  gestion  des  entreprises  priveet.  En  particu- 
fier,  dies  doivent  se  procurer  par  des  credits  normaux 
ic  capital  necessaire  a leur  fonctionnrment  et  a leur  deve- 
lappement  et  payer  les  memes  impols  que  les  entreprises 
prWes. 


Leurs  employes  ne  son! 
socmis  aux  dis|x>sifions  lega- 
le* appliquees  au  personnel 
de  I'industrie  privee. 

La  siderurgie  tchecoslova- 
que  constituc  Ta  septieme  sec- 
tion du  Ministere  de  I'ln- 
dwtrie;  elle  comprend  trois 
groupes  siderurgiques  dis- 
buds, ce  qui  permel  une  cer- 
taine  concurrence  et  une  cer- 
tame  emulation,  ce  sont  : 
Vhtovice.  Banska  a Hirlni 
et  les  Acieries  Reunies  de 
Boheme. 

La  figure  b donne  ic  sche- 
ma de  ('organisation  de  la 
a Direction  de  la  Siderur- 

L»,  du  Ministere  de  l’ln- 
rie. 

La  recherche  sur  les  pro- 
bietnes  interessant  la  siderur- 
fif  elail  Ires  developjsee 
tvant  la  guerre  dans  les  L’ni- 
Wntes,  Ecoles  des  Mines, 
Ecoles  de  Fonderie,  et  lei 
chercheurs  tebequrs  tenaient 
aw  place  importante  dans  les 


pas  fonctionnaires  et  sont 


C«tgre*  de  Metallurgy  inleraatiooaux.  L’mdustnr  pw- 
**dait  egalement  des  laboratoires  important  * et  des  ther- 
cneurs  reputes. 

Ac  tue  I lenient,  la  Ichecoilovaquie  soutfre  d'unr  twnu- 
n*  de  cadres;  ceux-ci  etaient  avant-gwrn-  m grande 
P^rti*  etrangers;  par  ail  leurs,  la  fenseture  ties  Ixoirs  et 
L niversites  pendant  I 'occupation  allcmande.  qui  (ui  Ion 

ret  lourde.  ne  permit  pas  la  formation  de  dipiome*. 

en  resuha  que  les  cadres  esistants  onl  ete  astreint* 
d'abord  a un  grot  elforl  de  reconstruction  et  d'rxplorta 
tion;  cependant.  la  recherche  est  toujour*  en  grand 
honneur  dans  les  ecoles  ding^nieur*  et  doit  *r  deielop- 
per  de  nouveau  sous  ('impulsion  d un  Institut  National 
de  Recherches  Siderurgiques  en  pfojet. 


PLAN  DE  L’ ORGANISATION  1NDUSTRIELLF 
EN  TCHgCOSLOVAQUIE 


Lei  pnnvipales  Societes  Siderurgiques  canadirnne* 
•t  : ia  Dominion  Foundry  and  Steel  Company  of 
-uada,  dont  les  1 ' 


CANADA 


i rounary  ana  oim  vuiui-onj 
hauts  foumeaux  produiient  plus  dr 
lie  par  jour.  I'Algoma  Steel,  a Sault- 
sur  le  Lac  Superieui.  pres  de  Duluth 


- w "AU1V.J  uc  u 

ante-Mane,  sur  le  Lac  Superieur.  pre*  de  - 
ftuaesota.  L'.S.A.)  et  la  Doseo.  a Sydney.  L'usine  de 
elfand  dans  l'Ontario,  de  1'Atlas  Steel  Limited,  pro- 
lurtout  des  aciers  inoxydahlr*  el  des  alliage*  q>e- 


Le  Canada  ne  jHiiiede  pa*  d'Initilut  sle  Kecherchei 
Siderurgique*  proprrment  drt.  Lrs  recherehei  c»ocemaai 
lei  mineral*  de  frr  rl  les  metaux  (eirrux  mot  latte*  prin- 
i i|>alrmrnt  pai  le  Bureau  ol  Minev  {>*  hrrrhe.  de 
baie  sont  Lite*  dans  les  L'mwsitfs.  en  parlKulief  a 
I'Lniverute  de  Toronto,  dont  M Casanagh  dm*e  ia 
section  siderurgique.  Cette  l wversite  |>os«-de  un  inidget 

de  500  000  dollars  el  un  eletbf  de  500  pervmv-..  les 

recherches  sidcrurgKjurs  rrpieiegtefil  emii-Hi  '■  dei 
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».  f>*l  ***T 


depen*r<  tntalrv  I _r->  So(iHr<  |Xi*m  bihflri  rr 

cberchrs  qui  lr*  intrrr'vnt.  rt  i'Fjal  fuurtut-  unr  ««iitk 
rgale. 

Le  Bureau  t!  Mian,  oi(«imnr  c fee  ri  mbirnlH«nr 
par  I’Etat.  pmtrdr  quatir  tml>  rmploye*.  dont  U inorite 
twit  des  trchniciem.  Son  dirrctrur  etl  M.  G.  E.  Prar- 
ton*.  II  postedr  de*  Lboratocrr*  de  metallurgy  rt  notam- 
rornl  unr  divirion  d'etudrs  dr  la  tl  an*  formation  dr* 
meiaux  po*sedant  un  rquiprment  mndrmr  pour  l'rtudr 
du  laminagr.  du  forgragr.  dr  I'rmbcKititsage  rt  dr  1’eti- 
ragr.  du  moulagr  rt  du  toudage  On  y pratique  au**i  la 
physique  drv  mctaux.  *an*  < ornptrr  Irtablisscment  dr 


, intmaairr  dr*  re»ouitr»  rauvi  *«■»  h 
Jr>  tmnrrai*  qw  coaibtur  *a  la*  hr  r'x-tUiriir  5*  ^ 
ibeijur  ronherit  i 0 000  vnluwrt  <4  ’00 

!n  hniqun 

Ln  organisation'  '*  ndi*  a lr>  <j  rmpUiveur* 
de*  tnmimt'iocn  tecKishjur*  c onimr  telle  dr  \'*tm 
|>ar  rxrmplr.  rile*  propownt  dr*  *u|rt«  d dadn 
Item  am  laboralotrr*  ofbtieU  fjikn.  le*  worst*  ~ 
tr*  rn  actmtr  umt  dr*  hlialc*  dr*  mandn  m»a^  ^ 
ntqur*  rmrikiiiK'.  commr  I'American  Sarah  V,  £ 
'iK  rl  I’Amrtu  an  F oumliV  nu  n \".w  i ili,»i 


SUEDE  ’ 


La  Surdr.  malgrc  sa  production  rclaUcement  (aiblr, 
ivonfdr,  grace  a *rs  minnat*  i»ur*  rt  a la  quahtr  de  *e* 
produit*.  unr  industry  tidrrurgiqur  imjKirtante.  Llle 
exporte  a 1'rtrangrr  »on  minrrai,  w»  fonle*.  son  eponge 
dr  fer,  des  acirr*  dr  qualite. 

L’Ataociation  drs  Maltrrs  dr  f orge  surdois,  lr  Jem* 
kontoret,  fondc  lr  29  drermbrr  1747,  avait  a l’ori- 
ginr  pour  objrclif  essentiel  I'etablissement  drs  pnx  dr* 
produiO  d 'exportation.  Commr  toutr  association  syndicate 
patronalr,  rllr  r*t  charger  dr*  mtrrets  grnrraux  dr  ta 
profession.  Crs  interet*.  rllr  lr*  a compri*  rn  donnant 
aux  Etudes  techniques  unr  importance  primordialr. 

Le  Jrrnkontorrt  public,  rn  rffrt,  drpui*  1817.  fun 
dr*  plus  ancirns  i^riodiciurs  techniques  du  mondr.  lr 
Jcmkontoreti  Annultr;  it  a ausii  errr  la  premiere  Ecole 
drs  Mine*  dr  Surdr,  rt  il  »ubvrntionne  notamment  1’Ecolr 
drs  Mines  dr  Filipslad.  l'Ecole  drs  Mines  rt  dr  Metal- 
lurgy dr  I'Institut  Royal  dr  Trcbnologir  dr  Stockholm. 

Le*  Services  techniques  du  Jrrnkontorrt  sont  dingr* 
par  le  D'  M.  Tigrruhtold,  assiste  dr  i’lngrnirur  Sahlin. 
r^dactrur  rn  clirf  du  Jrrnkontorrt*  Annalrr.  Lr*  etude* 
techniques  sent  suivies  par  six  CommisMon*  spiKialisees. 
qui  sont  lr*  suivantrs  : 

1 “ Mines  et  preparation  drs  minrrais ; 

2“  Fabrication  dr  la  fontr  rt  dr  l‘acier; 

3®  Forgragr  rt  laminagr; 

4"  Traitcmcnls  llirrmiqurs  rt  essais  drs  mrtaux; 

5"  Economic  dr  combustibles; 

6"  Fooderie  d’acier. 

Au  debut  de  chaqur  annec,  lr  Jerakontoret  organise 
drs  reunions  techniques  au  cours  drsqurllr*  Irs  rapport* 
let  plus  importants  soot  discutes. 

Let  problemes  abordes,  d’ordre  pratique  gene  r ale  me  nt, 
sont  traitrs  experimentalemrnt  dans  les  usinrs  rt  leurt 
laboratoirrs. 

Le*  etudes  fondamrntales  sont  la  plupart  du  temps 

«VU€  Dt  MtTAU^RC'E  XL VI.  M*  * -tu- 


liaitrr*  a l lnstitut  Koval  dr  lr*hno[o,iw  , u » !!■*• 
Mrtallographiqur.  rccrmmrnt  cr*- 

L’lnatitut  Metasllographique  .1--  NnLiuki 
rigr  par  lr  protrssrui  Lnk  Fcudt>rrg.  dispose  duakl 
get  dr  100.000  couronnr*.  dont  4 7 soot  sn*  p 
l industiir  *idrruigK|ur . t / par  I mdustir  1L1  Ma 
non  Irrrrux,  et  2 7 par  I Industrie  mecamque 

Lr*  bailment*  <mt  rtr  mis  a la  di*r>o*ition  dr  lldh 
trie  mrtallurgiqur  par  11. list 

Lr  Consril  d admini«tiation  lonipo-nd  dit  aada 
dont  sri>l  umt  drsignrc  par  I'lndustrir  rt  Iron  car  ItCa 
vrrnrmrnl.  sur  presentation  par  lr*  organisation) 
hqur*  rt  trihnique*.  I n Comitr  d'Etudr*.  ti  mpm  k 
trehmetrn*  rminrnt*,  ap|»artrnant  aux  industnes  Mi* 
ter*,  aide  lr  dirrclrur  dan*  rrtabli**rmrnt  dn 
me*  d’rtudrs. 

Les  laboratoirr*  comportent  d<  ux  liatinirol*  dual  M 
hallr  dr  100  m*  rt  un  laboratoirr  dr  Imm  (tgi 
ayant  au  total  unr  surfacr  dr  2 .000  nv,  L'nwrpfc 
ponitdr  r*l  dr  500  kVA. 

L'rtfrctif  du  jirrsonnrl  s’rlrvc  a trrntr  unite*  <iatt  0 
diplomr*. 

Let  travaux  de  I'Institut  sont  pour  ta  plupart  pdifc 
par  les  Anrules  du  Jcmkontoret. 

De*  recherches  foodamentales  rt  dr  ***'<* 
qures  sont  faitrs  drpuis  longtrm|>*  dan*  lr*  L*wy 
et  les  Ecotrs  de*  Mines  et  de  Metallurgy ; rn  i-artinfc 
I'Institut  Royal  dr  Technologir  dr  Stockholm  cam** 
des  divisions  specialise*  dan*  I'rtudr  dr*  mwmmi 
la  metallurgy,  du  frr  rt  dr  l acier,  de  la  metallo** 
Lr*  norm  de  Benedicks,  Viberg,  Hultgxrs. 
gren.  Mortseu,  toot  asset  connus  dr*  mrtallurgtMtJj* 
avoir  unr  idee  des  travaux  qui  y sont  fails  et  dr  1 
qui  y rst  deployee. 

Let  usinrs.  meme  celles  d'importancr  moyraae.  P* 
dent  austi  de*  laboratoirrs  (ort  birn  equipes  rt  ><*g 
pant  activemrnt  a I'amehoration  dr  la  qualitr  dm  W 
dust*.  L un  des  plus  remarquablcment  instaHe*. 
tiquant  i*eu  la  metallurgy,  rst  celui  d’Hoganas 
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INDES 


L'lode  potside  de  grosses  reserves  de  fiouille  et  de 
HBgni  de  fer.  Elie  est  devenue  on  producteur  relative- 
■CBtJsfiortant  de  fonte.  En  1940.  eDe  en  fabriquait 
J de  tonnes,  donl  600.000  tonnes  it  went  expor- 

Cette  exportation  diminua  au  fur  et  a meaure  du 
|eppemetit  de  la  fabrication  de  Tacier.  En  1945,  la 
action  de  fonte  Aait  de  1.4  million  de  tonnes . 
_ notns  de  200.000  tonnes  furent  Hvrees  a l'expor- 
{a  production  d'acier  s'eievait  dam  le  me  me 
tM|M  i plus  de  1,5  million  de  tonnes,  dont  plus  de 
1 nliion  de  tonnes  d'acier  fin. 

Let  Kauts  fourneaux  appartiennent  a trois  compagnies: 

— U Tata  Iron  and  Steel  C",  a Jamshedpur  (la 
phis  hnportante)  ; 

— {Indian  Iron  and  Steel  C"; 

— . U Mysore  Iron  C“,  l Bhadravati  (Inde  meri- 

^keel  Corporation  of  Bengal  fait  de  I’ader  It 
paitir  de  la  fonte  produite  par  1'Indian  Iron  and  Steel  C". 
Panni  les  laminoirs  et  aciiries  liA  it  la  Tata  C°.  on 


* 

pent  ester  (Indian  Tinplate  C.  I lmhaa  Steel  Wire 
*•  Agnco-Implemeats  Wocb.  les  ledum  S»eel 
Rolling  Mills. 

Un  effort  eat  fait  pour  assurer  I'mdcpcndaoce  uocrui 
*>9**  jfc  1‘Inde  et  I'etabluscment  de  nmivcUes 
est  a I etude.  Sur  le  plan  des  recherchrs  scmmfiqurs.  un 
labor  at  cure  central,  le  NntioMl  Metallurgical)  La- 
boratory est  en  cours  d'mstillation  a Jamshedpur 

Sa  premiere  pterre  a Ae  poser  le  21  aomeinbre  1946. 
• Jamshedpur,  sur  un  terrain  town  des  ustnes  rt  iabo- 
ratoires  de  la  Tata  Iron  and  Steel  C-'  et  donae  par  cette 
SociAe. 

Ct  laboratotre  est  sous  le  patronage  du  Council  oi 
Scientific  and  Industrial  Research,  et  il  est  dmge  par 
M.  C.  P.  Contractor.  Son  financement  est  asaurr  par 
les  industries  siderurgigucs  de  I'lnde  et.  en  particular, 
par  !a  Tata.  Il  cotnprend  un  batnoent  pniKqvai  d une 
superficie  de  ptancher  de  5.609  m\  un  atrUrr  .»v« 
quatre  hafles  dune  superficie  tot  ale  de  1.440  nr  et  war 
Kalle  centrale  de  360  m!. 


AUSTRAL!  E 


L'Austrslie,  qui  a unc  production  d'acier  appreciable, 
X prfoccupe  de  coordonner  les  travaux  de  rechercbes 
eph  dans  la  metallurgies  Ce  pays  posside  deux  sociAes 
xxntjfiques  importantes:  The  Australian  Institute  of  Mi- 
•ag  and  Metallurgy,  specialise  dans  les  questions  minie- 
m,  de  preparation  des  minerals  et  production  de  mAal 
et  r Austral  ian  Institute  of  Metals,  qui  s'intiresse  surtout 
1 la  transformation,  au  traitement  et  a l’utilisation  des 
wftuix,  ainsi  qu'aux  problemes  de  base  qui  les  con- 
tCTBCBt. 


L'Australian  Institute  of  Metals  est  dmsr  rn  plusieurs 
sections  locales  reparties  dans  les  principaux  .mires  me 
tallurgiques.  Cette  societe  compte  1.^00  a 2.000  mem- 
bres  et  continue  a se  developprr.  Les  publications  s«  lea 
tifiques  Aaient  toutes  laites  auparavant  dans  l ^usteufidn 
Engineer,  mais  ce  bulletin  es!  complete  actuellement  pai 
un  volume  annuel  de  Tranwitiont  pubiianl  les  travaux 
presenter  au  cours  des  meetings  annuel*.  I*  secrAaire 
de  I'lnstitute  of  Metals  austraben  est  M.  R.  S.  K us  sell, 
k Melbourne. 


JAPON 


La  production  siderurgique  du  Japon  Aail,  avant  ta 
guerre,  d’une  importance  apprAriable;  la  definite  de  re 
pay*  a reduil  cettc  production  au  17  envirbn  de  ce 
quelle  Aait.  I 

Le  Japon  possedail  deja.  avant-guerre,  up  5e.rt**B 
■oxbrt  rht  laboratories  de  rechercbes  et  unr  SociAe  sa- 
T*Ae  pour  l’avanceroent  de  la  recherche  scienlifique  creee 
m 1934.  preaidee  par  le  D Nagaoha  A placee  sous 
b coatrole  du  Mitutltc  de  I’Education  Nationale. 

Les  donnees  emeaticllc*  relatives  a set  orgarusme  nous 
Ae  fournies  par  le  D Oketani-  Cette  SociAe  com- 
TOiit  de  nombreuses  commissions  rt  sous-coniiiusstons 


specialise?*  rt  notamment  celle*  relatives  a la  ptodusboo 
sies  aoers  ipeciaux.  a la  fondene,  aux  labncaUoos 
d'acier* Oe  blindage. 

Le  Coosetl  National  de  la  Res  her.  he  depend... I du 
Minister*  dr  I'Educatioa  Natronale  rt  avail  un  carat- 
lere  encore  phis  officrel  II  Aait  preside,  en  1044.  par  le 
J>  Hayashi.  prolesseur  de  I'Umverute  Imperial  de 
Toluo.  L'efort  de  ces  deux  onianismei  etait  suuvrs! 
mrse  en  commun.  Par  coolie,  leui  liaison  avec  ir  Centre 
Technique  (Board  of  I echoology) . autre  orgarusme 
officiel  de  creation  recente  (1942).  Aait  braucoup  moms 
bonne. 

f ’■-*  ,frt! 
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irnsfljiwtli-  III*  • I III  MHtrfil,  IrUia-  IU)  |ibaM. 
lion*  Irthniqun  (i  *u\  ormenf  dil*.  <ml 

rlr  |>Ul*r«  d.in*  i<  ■ .<>ni|><r*  irndll*  dr-  . n (ixlrui>  .p.* 
l ..''•A.  ||U1  nccuprnl  ir  |U|I  {*)  . 

i *>1111)1  Irs  A‘»m  nlutfl*  lr<  hni()tH>.  , ilim* 

I In'tjlul  du  I ri  rl  dr  i Ai  iri  . 

I ln*tilut  dr*  .Mrlaux . 

I InMltut  dr  I ulidrii.  . 1 

I ln*lltul  dr  Souduir. 

Lrj  lafioiatoiir*  w iepaili**rnl  mlrr  lr*  L rmrmlrs, 
•r»  admim-tulion*  miliUirr*  rl  I industnr.  On  cornier, 
rn  outre,  un  l.lhol aloirr  |>mc  im|x>itanl 

Lr*  iaboratoirr*  umcriMUiir*  It*  plu*  im|»>itant». 
crux  drs  L imrriilri  dr  I okyu,  Nagaya.  Osaka,  Kyulo. 
|xissedrnl  dr*  dr|Mrtrnient*  dr  nletallurgir  qui  vr  con*a- 
genet alrmenl  aux  iecltei*lir*  fondamentale*.  Lrpm- 
danl  ccs  iabtualoirrs  ont  fail  [irnd.int  la  gurrir  des 
rccherclirs  In hmque*.  notammrnl  «ui  lr*  mctaux  dr  irtn- 
|>latrmrnl. 

Lr*  L mvcrstle*  |Mt*w'-d<-i)t  aussi  dr*  In-iitut*  qictialt- 
>e».  commr  I Instilut  drs  Mrlaux  dr  IL  nicer  site  dr 
I oboku,  a Sendai.  Ir  pin*  im|x<rlan!  dr*  laboratours 
mdallurguj ur*  du  Jajx.n.  II  r*l  dmgr  par  Ir  D K. 
Honda  dquu*  I ‘>15.  Cr(  ln*ltiul  tomportai!  rn  1 944 
deux  cent*  employes,  dont  dixscj*  pud*-  «un  o Jcjj, 
assistant*.  Les  publications  s.att  J.umrr*  dan*  lr*  5cirn*e 


- ■ ’ ‘ «*i.  * 

foxsrdr  «n  loots 

• i.  nivrcdr  4,  ^ 


>'fP  r:>  • 1 /,„iH 

rn  anglais. 

1.  1 nivrrsitr  dr  I oky  > 

• >trf,  Hr*  Arronautiijur*.  f-t 
inslrtul  *lr  J ondrrir. 

l.r*  administration.*  miiilaxr.  |b»*<drm  ,p, 
r*  dr  rr.hrr.hr*  mrlalluntHiur*.  mgam-n-w  . S* 
l .ithikassa  rt  t oivn.  l r*  lahn,  alone. 

| ar  dr*  olbtirn  non  sprtsali.tr*  dr  f„  res ^ 
Ml  S»a*r  r do*  rl  »an*  bai*on  a*r*  |e,  lutrr, 

Lnr  * mgtainr  dr  xnirtri  uidu*(iieilr*  iT  J|^ 
ire  fieri  hr  dan*  Irur*  lafxwut.Hir*  f * 

"•  *■  Japan  Iron  and  Nrri  ( omp.tny  *ooui»  J 
dr  la  production  dr  I a*irr  du  j«p»m  rl  i-rux-.p  a, * 
. alsHirs  a |.*kvn  rt  ^awala  l rim  «lr  * 

>iuarantr-quatrr  employr*  rn  i‘M4,  *#!„,  ^ 

*»nq  crnl  *oix.intr -sjuatrr.  ** 

Eata,  Ir  Ja|>on  |>n**rdr  un-  .>r«ani*atMi  rT. 
i rc ltrri.hr*  etablrr  survant  Ir  modelr  du  . 
lutr  » amrru  .iin.  I ln.lilul  .Ir  Kr,  i.r,.  Kr^  HwgJJ 
Lhimntue*.  (.rlui  ti  tomprrruj  Irrnlr  li>a«  isIism 
don!  Ijuatrr  *|»*  lali*^*  d in*  la  mrlallurgir  rl 
.rj  i)  lilaka,  Mashima  rt  I »uri  l r*  iaimul^ng 
sedrnt  ir  mrillrui  rqujt«rmrnt  .pn  *ort.  « ■«,  M 
dr  cjualitr.  i 

Les  avant*  nu  tabuigislr*  du  ja|H>n  '.ini  rW 
intrinatiudale.  mais  rates  sonl  lr*  Irtbmsirm 
c»  suisir  dan*  le  domainr  r1--  »*y 'x aluau. 


E3PAGNE 


\;  iV  ^n*t‘tul°  Hierro  y del  Acero,  rspagnol. 
\ uUauevu  1 5.  a Madrid,  a etr  tree  il  y a moms  de 
deux  ans,  sous  i egide  du  Conseil  Supeueur  dr*  Kecltri- 
chrs  Scieolibciurs  (Conseja  ^uyirrior  de  lnve.*t,gauoors 
Cientibcas) . li  cst  orgamse  a peu  pres  commr  I Iron  and 
Steel  Institute  dr  Loodres,  ne  poxsede  pas  encore  dr 
laboratoircs  propre*.  mais  fait  promous.iu  les  recherche* 
uderurgiques  en  vue  notamment  de  tirer  le  meiileur  parti 
de*  resource*  mint,  ales  du  pays.  Les  recherches  de  Ubo 
ratoire*  soot  faites  dans  les  laboratuiies  dependant  du 
Conseil  Superieur  des  Recherches  Scsentiiqucs.  de  l*Ae- 
ronaubaue  ou  de  1‘Armrmmi 

Le  directcur  de  I'lnsUlut  e*t  M.  /V  Plana  Sancbo  et 
*°n  KKis-dirccteur,  M.  I.  Sans  Darms.  On  Uouve.  cn 
partieuber,  parmi  le*  prmcipaux  chefs  de  service,  M J 
Navarro  Akacer.  bien  connu.  en  France,  du  mondr'  £• 
la  fondene. 

Le  personnel  comprend  actuellrment  un  total  d’envi- 
noo  quatre-singt  membm.  Le  urh^m.i  de  I’orgamsation 
de  . uubtut  cst  docuk  dans  la  figurr  9. 

t*J  i/*Sa/  Pngnu.  fevrier  1947.  jip.  27 i f) U. 

KVUi  Dt  SttTAct  cxCit.  XCV1.  H*  4.  !v*<i 


Ln  pirnnrr  l.ru  ful  etahb  Ir  srrvxr  dr  U 4mm 
tation,  qui  propose  les  suyeU  d etudes,  rn  tr*.«  m 
drs  suggestions  de  I Industrie. 

Lrs  principaux  prohleinrs  pro|M*se>  a I'aetltNt  4* 
institut  sonl  : 

1 Etude  des  gisement*  dr  tmnri  *,*  rmariu*  4t 
rl  minerals  drs  mrtaux  suscqmblr*  d rtrr  slbe*  m bs 
•or  de  norma bser  une  product.o.i  ha^  ,„r  ir*  mmrn 
minerales  du  pays; 

Etude  de  la  prcfsaration  drs  minerals; 

Etude  des  metbodrs  dr  fabrication . 
Normalisation  des  mrthodes  d analyses  rt  4m 
Normabsation  des  prokls  de*  produrts 
Mise  au  point  des  caluers  des  charft*- 

de  l’Acset  sc  propma  mlm 
de  colu borer  avre  les  Insbtut*  drs  mduatrw*  mS* 
notamment  pour  la  cokefaction  de  la  hoodie. 

L lastituto  del  Hierro  y del  Acero  steal  S » 
f*  general*  (du  21  m 27 

trTr  ' • •}*•*  a eu  un  reel  succcs.  Dt  MM 
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Chdf  du  dd»diWMnt 

-s. . - 1 1.1  ii d/r  ***" 

RBW*9I  mvim'  — 


„ ifsjac 
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Fi*.  9. 


liei  et  discutees  au  court  des  quatrr  journey  dr  travail 
par  des  trclinicirns  el  savants  rspagnols.  et  etrangen. 

Le  financement  de  1'lnstitut  est  assure  par  un  prtleve- 


mrnt  sur  les  produits 
turllrment 

« I ' 


V ; v - i-», 

tyv  i iJii Jt'  ■ £ i 

C c lout  pays  nVst  pas  *id*ru 

mini  a i iinposfr  dans  If  domains  ina^ 
fcte  de  ses  constructions  mrcaniqurs.  L/^ 
tuques  sont  aiders  par  leurs  propr 
ijquc  des  m£taux,  parfaitemen* 

Sur  le  plan  national  rxi'’  __ 

d’Easai  des  Maleriaux  ' „„  . . ' „ 


Apres  cette 
ques,  il  nous  res 
les  organisation  | 
Nous  avons  I 

I le*  Etatr 
deux  colosses  d, 
let  privies  ou  d 
en  puissance  " 
■wyeunes. 
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ductiori  rrlalivrmrnl  faible.  rt  !eur*  rSoilt  Irndu*  *er* 
la  fabrication  dr  pruduit*  dr  qualitr  *<>nt  <<>uton nr?  dr 
*uccrs.  D’autics  loot  un  effort  mrntoiir  |»>*ji  v irtidrr 
tnd<i»endanlr*  dr  I'rtrangrr.  rnalgir  la  fsrnuiM-  dr  Irui* 
rrssourcr*  nalurrllr*  on  lin<uffi*ancr  a<tul!!r  Jr  Irur 
equipment.  1 - 

Aux  Elat-1  ms  d'Amrnqur.  rxistrnt  au  Van  dr*  *<> 

orte*  | rivers  dr*  laboralotrr*  untiaux.  vrntsbir*  u*inr* 
dr  rrcnrrctir*.  depa**anl  rn  movrn*  d action  \rj  rn  |*er- 
sonnrl  Ir*  organisation*  nationalr*  |.i<>fe**u*nmllr*  dr* 
pays  moyrns.  l)r  plus,  loutr  unr  f|oiai*on  dr  labnratoiies 
nationaux.  umvrrsilairrs,  d in«trtut*  technique*.  dr  funda- 
(ions  dr  rrcKrrchr  tiavaiilent  pour  lr  Caouveroemfnt,  pour 
I'lnduslnc  moyrryir  qui  nr  |*rut  rntrrtrnir  rn  permanence 
un  lalxiratoiic  dr  rrchcrcbcs.  rt  mrmc  j*our  I rndustnr 
rtrangere. 

L'initiatisr  prisrr  a ir  champ  lib  re.  m.u*  dr*  liaison* 
sent  etabhrs  rn  cas  dr  b*»oin  par  drs  1 omitrs  trees 
pour  la  nrconst.incr  ou  par  Ir*  grande*  Association* 
trchniqurs. 

En  Russir,  Torganisatiqn  rtalrqur  fait  drjwndrr  dr* 
divers  minislere*  Irs  different*  laboraloiic*  dr  rrcher- 
chrs.  L' Academic  drs  Science*  drjwnd  du  Cornell  drs 
Miniltrrs;  rl!r  conlrolr  rn  princiiw  loutrs  Ir*  recherche* 
d'inlerel  national  sur  ['ensemble  au  trrntoiir  dr  1'L  tuon. 

Lr.  E coirs  su|>rrieurrs  techniques  sonl  soumisrs  au 
Consril  scirntifiqur  dr  irur  numstrir  rexpretif;  lr*  iabo- 
ratoirrs  Industrie]*  dr  recherche*  sonl  places  sous  la  di- 
rection du  trust  d'Etat  dont  ils  rcssortent  rt.  par  eux. 
scats  Ir  conlrolr  du  Mimstere  dr  la  Stderurgir.  Commr 
c'rst  lr  cas  rn  Amrriqur  |>our  la  recherche  «>us  contral, 
Irs  credits  ailours  ct  la  duree  dr  la  recherche  sont  pre- 
cises d'avance.  ■ 

Par  contre.  Irs  decisions  relatives  aux  credits,  aux 
achats  de  materiel,  a ('approbation  des  programme*,  sont 
parfois  lrnlrs  a venir  : ['Administration  exigr  t>our  sr  de- 
cider drs  prevision*  parfois  difficile*  a donner.  Ici,  commr 
aillrurs,  semblr-t-il.  lr  dynamismr  drs  individus  doit  cora- 
pmsrr  Irs  Irntrurs  administrative!. 

Dans  ert  deux  pays,  un  me  me  souci  : « I'Efficiency  », 
la  recherche  appliquer  en  vue  de  tirer  le  plus  vite  pos- 
sible Ir  mrillrur  parti  drs  rrssourcr*  Rationale*.  d’intrn- 
sifirr  la  production  rt  d'amrliorrr  la  qualite.  La  recher- 
che purr  n'rst  pas  drlaissrr.  mais  Irs  sommci  affretees 
a son  developprmrnt  son!  jugrrs  trop  faiblrs  par  rapport 
aux  deprnses  tolales. 

En  Anglrtrrrr,  rn  France,  en  Allemagnr,  existent  des 
organisations  ayant  des  points  rommuns.  D'un  cote,  ]es 
tecnniciens  reunis  dans  des  comnusions  ou  comites  sous 
I'^gide  des  Chambres  syndicates  ou  Federations  indus- 
trelles  commr  [’Iron  ana  Steel  Federation,  la  Chambrr 


>)ndt*.»le  dr  la  SderurgK  fian*4i*r  ou  dan* 


technique*  *ommr  1‘lron  and  .Seel  Institute . ;4 
1 lanyaise  dr  Mrtallurgie.  lr  \ firm  [Vutuhri 
trnlrutr . de  I autrr.  dr*  organisations  |— *—  n L,  ^ 
irehrrehrs  commr  lr  BISRA.  rn  Anglrtrrrr 
rn  Francr.  le  K\X  I rn  Allemagnr.  [<o*sedaal  ienn  ^ 
raloirrs  propers,  assurant  la  liaison  ratrr  1'ladtoe*  i 
I'L  nivrrsite.  rt  executant  pour  la  piofrsuu*  cr  ^ g 
socsetes  pmees  n'ool  pas  le  moyen  de  fairr  ou  w { 
raisonnablrmrnt  rnlreprendre  seulr*  Ce> 
repondent  a la  structure  industriellr  dr  ir*  maatn  a. 
leur  puissance  siderurgique . riles  font  a I'rchrloa 
profession  ir  qur  Irs  societes  rnormes  drs  aatiMb  ^ 
rers  peuvrnt  rntrrprrndrr  par  Irur*  propres 


Dans  Irs  pays  motns  grands,  ou  rooms  latorw.  B 
la  nature,  existrnt  aussi  parfois  drs  -g-m-irsnai  « 
logurs,  commr  rn  Suede,  oil  Ir  Jrrnkontorrt  rt  *«x 
tilut  M&allographique  sonl  reputes.  Aux  lades 
*r  rrrr  un  Inslilul  National  dr  Rrchrrchrs  Mtufe* 
qurs,  puissant  au  regard  dr  la  stderurgir  acturllr. 

*■  1 

Dans  ies  autrrs  nations.  Belgique.  I i hfrudui igj 
Italie,  Espagnr.  des  instituts  dr  recherchrs  du  in  g g 
I'acier  se  crtenl.  nr  disposant  pas  lou^mrs  dr 
t cares  propres.  mais  ayant  la  powsbifitr  dr  Anga.  £ 
coordonner  rt  dr,  provoquer  la  recherche  dam  la  psd^ 
sion  Dans  ces  nation*.  Ies  institutions  se  font  rsisM» 
blemenl  1 (‘image  de  la  grandeur  du  pays  ou  dr  la 
saner  de  son  Industrie  ssderurgiqtir ; riles  serum 
placers  qur  quiconque  pour  anseborrr  Irs  lunmm  m 
i'industrir  drs  pays  voisins  rntrr  leoquels  unr  ccffdm 
lion  rtroite  devirnt  dr  plus  en  (dtm  desirable. 


Les  institutions  centrales  presque  louiours 
trmrnt  ou  mdirectement  de  la  profession  pounaat  am 
tendance  it  iacliner  davantagr  vers  les  recherche*  d‘q£ 
cation  immediate  rt  ceci  rst  juste  : Primum  iVsrrx- 


L'exrmplr  rst  d'ailleur*  donne  par  let  fad 
d'Etats  qui.  matgre  leurs  puissant*  moyrns  d'actiaa,  a 
consacrent  rriativemrnt  trop  peu  a la  recherche  asms 
fiqur  pure.  Ne  pas  longer  aux  generation*  future'  M* 
l>ou  riant  unr  rrreur,  rt  drs  esprit*  a vises  font  MUlp 
qur  c'rst  grtcr  aux  donates  accumuler*  pendaat  lag 
trmps  par  aes  cherchrurs  ddsinterrstrs  qur  lr*  fsnaidm* 
d'ingrmrurs  ont  pu  etrr  etablis.  L'etudr  drs  apphcAmi 
srrait  bientot  stoppee  dans  ta  progression  si  de*  «aeh«d» 
dr  base  n'apportaient  pat  h ces  fonnulairet  drs  dmi* 
susceptible*  de  permettre  de*  rralrsatsons  oouvrflrs 

II  faudra  done  raisonnablrmrnt  qu’unr  partsr  mp^ 
tantr  des  disponibiUtes  financieres  de  la  recherche  Wt 
consaerre  a la  science  pure,  source  naturelle  dt  U 
appliquee. 
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